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ON A NEW SPECIES OF BUSH-QUAIL ( MTCROPEJWIX) 
FROM GOALPARA, ASSAM. 

13y 

W. R. Ouilvib-Grant, 

WITH KIBM> NOTES BY 0. M. In«U8. 

(With a Plate). 

Microperdie inglisi, Hp. n. 

Adult, male. —Very similar to the Jnale of M. manipurensis (Hume), 
but paler and much greyer, especially above; the black nwrkings on 
the upper parts are much reduced and take the form of narrow bars 
which, on the lower back and rump, are mostly confined to the basal 
half of the feathers ; on a few of the scapulars the black bars towards 
the end of the inner web are wider and, being more or less confluent, 
form irregular blotches ; the chest-feathers are nearly uniform grey, 
with only rather faint blackish shaft-streaks; which become wider at 
the extremity, the middle of the breast and helly is paler buff, and the' 
black markings are very much narrower. 

Total length about €•.’5 inches ; wing 8’4 ; tail 2’0 ; tarsus 1’0‘». 

M, ingliti , Grant 

Adult female. —Greyer than the female of M. manipuremis, 
especially on the mantle where the feathers are grey, and are merely 
^margined at the tip with blackish and not conspicuously blotched with 
black as in M.mmiptimttk ; the exposed portion of the feathers on th 
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remainder of the upper parts is also much greyer and the black mark¬ 
ings, which are confined to the basal halt* of the feathers are hidden. 

Total length about 6*3 inches ; wing 3*25 ; tail 2*0 ; tarsus 1*0. 

Habitat. —Goalpara, Assam. 

This interesting new geographical form was first procured at Goal¬ 
para in the Brahmaputra Valley by Mr. 0. M. lnglis who forwarded 
specimens to the Bombay Natural History Society together with a 
drawing. Mr. lnglis rightly believed the birds to belong to an unde¬ 
scribed form distinct from M. manipurensis and on this account Mr. 
W. S. Millard submitted the birds to me for examination and for com¬ 
parison with the types of M\ manipuremis (Hume). In the British 
Museum there is a nigged skin of a female ink roper dir which was 
j received in 1833 from the Calcutta Museum and said to have been pro¬ 
cured in Bhutan Dears. This bird is no doubt referable to M . irtplm. 

Firm) Notes on M1CROPERD1X 1NOTJSI , ay C. M. Incus. 
Whilst staying with my friend Mr. A. M. Primrose at Moroni Tea Estate in 
the Goalpara District of Assam, I had several opportunities of studying these 
birds and the following notes are compiled from my own observations and also 
from those of Mr. Primrose who kindly allowed me to use his notes. We 
identified the bird as Hume’s Bush-Quail, but on my sending a sketch home 
Mr. Ogilive Grant said he expected it was a now species, and on my sending a 
series of skins they confirmed his opinion and he has paid me the compliment of 
naming it after me. 

This Quail is, if anything, the commonest quail got in that garden, but on 
account of tlio nature of the jungle it frequents it is seldom seen and difficult to 
get. They are found in damp, dense okra jungle which grows in the nullahs and 
when these get inundated during the rains they move into higher pieces of okra 
and also into the sungrass. We have never seen them on absolutely dry ground 
except when feeding, at other times they koop exclusively to the damp nullahs. 
Our observations are mainly confined to the cold weather and up to April as 
after that the jungle is too heavy to walk through or have beaten. They are 
excessively local birds, only certain patches of jungle holding them and they 
frequent the same spot year after year. Although there may be, what appears 
to us, identical patches of ekra in the same nullahs and which one would think 
should contain these quail still none will be found in them. One very soon gets 
to know which patches are worth beating and which not. Many of these birds 
must get destroyed in the fierce grass fires which rage in that part of Assam 
during the early part of the year. A good method of getting these birds is as 
follows:— 

A day or two before the beat takes place, burn patches in the nullah leaving 
£h'ose which contain the birds. This has to be done carefully. This thinning 
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of the jungle gives one a better chance, as it leaves the birds fewer spots to 
put up in when flushed and also fewer wounded birds get lost. Without doing 
this it is very difficult indeed to retrieve wounded birds as they run a lot and 
have a knack of getting over the ground at a good pace, A good dog or two 
would of course be of great service both for retrieving and putting up the birds. 
Burning the grass in front of one as one goes along is no use as the birds only 
run before or else through the fire and will not take to flight. They are usually 
seen in covies of four to six, but during March and April they get into larger 
ones containing from six to twelve birds or perhaps even more. On the 28th 
March, Mr. Primrose wrote that they were exceedingly plentiful and that h© 
picked up four during one evening’s stroll. He had hopes of obtaining the 
egg# but up to data these are still desiderata. The eovies separate on being 
disturbed, some flying on ahead and others back over the beaters. They 
are not difficult to flush a second and even a third time with a sufficient 
quantity of good beaters. At first they rise straight up in the air and they 
go off with a straight steady flight for about fifty yards and then drop 
suddenly. This habit they have of dropping suddenly, often makes one 
believe that ono has missed one’s bird instead of which it is probably stone 
dead where it foil and also vice versa On touching the ground they either start 
running at once or else if the beaters are close up they will squat. It is most 
difficult to spot them either running over or squatting upon the burnt grass for 
their colour matches that of the ash most perfectly. When they squat they 
sit very closely being sometimes picked up alive by the beaters. Their note 
is like that of The Painted Bush-Quail (Microperdix erythrorhynchus) and is 
often uttered when the covey separates. As far as we could observe males 
outnumbered females. Their food consists principally of seed. They very 
occasionally are flushed from the edge of the tea. We, on several occasions, 
came across covies feeding in the open on the burnt ground up to about mid¬ 
day and probably during dull weather they feed there all day. With fair luck 
and straight powder, two men, one taking each side of the nullah, ought to be 
able to account fur every bird in it. Our biggest bag for a morning was eight 
birds, but that I am certain could easily be beaten in a place like Mornai. They 
are known by the name of ‘ Kala goondri * at Mornai Tea estate where all our 
specimens were obtained. Adults showed signs of breeding in the beginning 
of March and we were fortunate enough in obtaining a fully fledged young ono 
on the 11th of January. This is shown on the plate accompanying these notes. 
This is, 1 believe, the first time the young bird has been obtained. 

The colours of the soft parts are as follows 

Adult. —Bill, dark grey, base of mandible lighter and in some specimens this 
is tinged with yellow. Tarsus orange red, toes and back of tarsus lighter, claws 
light brown. Iris brown. 

N*»tUng*.-~ Bill, upper mandible except base and lower mandible except tip 
dark greyish, remainder of lowe* mandible and base of upper mandible albes¬ 
cent. > Tarsus fleshy, back of tarsus and toes yellower. Iris brown. 
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THE KATHIAWAR LION* 

BY 

Likut.-Colonhx L. L. Fknton. 

In spite of the faot that a certain amount of protection is accorded 
to Gir lions by the Junagadh Darbar, there cannot be the slightest 
doubt that they are gradually, but surely, approaching extinction. 
Not so very many years ago they were to be found in fairly consider-* 
able numbers in the country round Gwalior, Goona, Saugor, Khan- 
deish, Jhansi, and even as far eastward as Allahabad. The districts, 
round Mount Abu, Deesa and Ahmedabad, along the banks of the 
Sabarmatti river as far as the Runn, were also favourite localities for 
them. In an old sporting magazine I have read that in the year 
1832 the officers of the 23rd Bombay Cavalry used to hunt lions on 
horseback in the Deesa districts, in what way it was not slated, and an 
old well-known officer, formerly of the Central India Horse, inform¬ 
ed me that during the time he was with this regiment no less than 
26 lions were shot by the officers in Central India. 

They have, however, long since disappeared from all these localities. 
The last lion that was, I believe, shot, outside Kathiawar, was shot on the 
Deesa race-course, by the late Colonel Heyland of the old 1 st Bombay 
Cavalry. This was over 40 years ago. It was rumoured, a few days 
ago, that another one had been seen somewhere in the same neigh¬ 
bourhood, but this could not be proved. In Kathiawar itself, some 
lingered for a time in the Barda and Aleche Hills in the South and 
in the wild tracts round Ohotila, known as the 44 Tanga,” and in parts 
of Dhrangadhra, Jasdan, and a few other States in the North of the 
Province. Then they were heard of only in the Gir Jungle which 
has always been their home in the Girnar Hill, which, before it was 
isolated by the march of cultivation, was practically part and parcel 
of the Gir, and in the Barda Hills, which lie about 10 miles north of 
the Port of Porbandar, a very rugged group measuring about 10 miles 
across, covered where the soil allows of it, with low jungle, which, 
also before their isolation owing to the same cause, were connected 
with the Gir by way of the Alecho hills and the then rough country 
extending between Dhank and Oborwar on the sea coast. When, 
however, with the gradual settlement of the country, these last two 
favourite haunts were cut off from the Gir by cultivation, the lions 
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wore compelled to desert them too, and confine themselves to the Gir. 
The story goes that the Bardas were deserted by them in consequence 
of the guns fired on the hills by the British Force sent in pursuit of 
the Waghir rebels. Doubtless they disappeared about the same time, 
but 1 am confident that the real reason for their doing so is the one I 
have stated above. 

At one time, they must have been fairly numerous in the latter 
hills, which before the famine abounded in their natural food, viz., 
sambur and pig besides being the grazing ground in the hot weather 
of all the cattle in the low country surrounding them. The late Jam 
Vibhaji of Navanagar told me he had shot lions there as a young 
man, and there is a curious fresco painting on the walls of one of the 
rooms in the Lakola at Jamnagar depicting a former ruler, viz., Jam 
Banmalji, engaged in the same sport, in the company of his Bhayat 
with a following of Khawuses and armed retainers. 

Occasionally, even now, during the monsoon when the crops are 
high, a lion or a party of them find their way into the Bardas as 
well as into the Girnar. At the commencement of the Porebandar 
Administration, about 23 years ago, a party of throe, viz., a lion, 
a lioness and a cub, made their appearance in the hills. Mr. Sealy, 
the then Administrator, wished to preserve them, but they were don 
to death by the Iiabaris and the Navauagar Police stationed there at 
the time, to keep opt the Mekrani outlaws against J unagadh. I saw 
the skin of the lion afterwards in the possession of an officer ; it was 
a very fine animal with a fairly good mane. The Girnar Hill being 
so muob nearer the Gir than the Bardas, occasional visitors to it are 
not so rare; I was told by Mahomed Khan, the successor of tho old 
Baloooh Inamdar of Kadia, a village at base of the south-eastern 
slopes of the hill, that a few years ago a young lion made its appear¬ 
ance in his village and killed a cow belonging to one of the villagers. 
It was followed up the next morning by the owner of the cow, a 
Meorani sepoy in the service of the old Baloochi. He came 
suddenly upon the lion in the act of devouring the carcase, on 
the outskirts of the village, in a priokly-pear thioket. The lion 
charged at onoe, knocking over the sepoy and mauling him badly, 
but the latter kept his presence of mind, and succeeded in driving 
the beast off, after inflicting such severe wounds upon it with a 
u jambia ,> or short oovered dagger, that it succumbed to them before 
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going any great distance. The old sepoy, when I saw him, not long 
after the encounter, had quite recovered from his wounds. 

Another adventure with a stray lion took place in a Sindhi village, 
not very far away from the same neighbourhood. The story >vns 
told me by an eye-witness. In this case, a cultivator, early one 
morning while on his way to his fields, came across a lion devouring 
a cow it had just killed. He immediately hurried back and gave the 
information in the village when practically the whole of the village 
population turned out armed with tom toms, empty tins, lathis, etc., 
for the purpose of driving the unwelcome visitor away. On seeing 
the orowd approaching, the lion left the “ kill 99 and retired into some 
bushes, whence it declined to stir, in spite of all the efforts of the 
villagers to make it do so. Some of the men bolder than the rest 
managed to reach and climb into some trees overlooking the bushes 
into which the lion had retreated and tried to make it move b y pelt¬ 
ing it with stones, hut all to no purpose, a few ominous growls was all 
they elicited in response to their fusillade. At this stage in the pro¬ 
ceedings, a “Raburi” appeared upon the soeno, a cattle-herd by caste 
and profession, and a member of one of the handsomest, pluckiest and 
finest class, of the many to be found in the Province. On learning 
from the villagers, the cause of all the uproar, he, instead of follow¬ 
ing their example of joining in the fun from the same position in a 
tree, laughed at them for their cowardice, and declared he would 
single-handed very soon put the lion to flight. To put his boast into 
effect, he at onoe proceeded to walk towards the spot where the lion 
was said to be crouching, shouting at the top of his voice and 
brandishing liis lathi as he did so, and doubtless quite convinced in 
his own mind, that the lion would turn tail and bolt on seeing him 
steadily approaching, and probably it might have done this, under 
any other circumstances, but it is not surprising that, after all the 
baiting that it had undergone, at the hands of the villagers, its tem¬ 
per at the time was not of the sweetest, and that instead of at once 
decamping, it charged and laid low the unfortunate “Rabari” with a 
gaping wound in his side which rapidly proved fatal* 

A short account of the Gir Lions, in whose haunts I have lived for 
weeks together and with whose habits, I have therefore perhaps had 
a better opportunity of becoming acquainted than most members of 
our Sooiety, may not be out of place in our journal, especially as I 
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do not remember to have ever before seen them mentioned in its 
pages. The Gir forest, where only the lions are now found, covers 
an area of about 1,500 square miles within the territories of the 
Nawab of Junagadh. The greater part of it is covered with a jungle 
of stunted trees composed principally of dwarf teak, jambool, khizda, 
khakra, kadaya, bor and babul with here and there, patches of bam¬ 
boos, corinda and other thorny bushes, and an isolated wadh or 
banyan tree towering fur above its neighbours. The country is 
undulating with a few rugged hills in parts and much cut up by nalas, 
with rough rocky beds, and their banks as often as not, lined with a 
thick growth of jambool trees. The “Thran ” river is the largest 
stream in the forest, and in ordinary years it, with some of the larger 
nalas, holds water all the year round in the deeper pools. Rock is 
almost everywhere near the surface, which accounts for the stunted 
growth of the trees and, I imagine, the rank coarse vegetation 
which covers the jungle during the monsoon, rendering it almost 
impenetrable in parts, at that season of the year. Villages, if a collec¬ 
tion of dilapidated huts surrounded by patches of cultivation can be 
looked upon as such, are few and far between, Sasan, which is the 
head quarters of the local Darbari official and where shooting camps 
are as a rule pitched, may be looked upon as the capital of the Gir. 
Nesses or hamlets, being collections of temporary huts, the dwelling 
places of local herdsmen such as Rabaris, etc., are scattered in suitable 
localities all over the forest. As might be expected a very bad type 
of malarious fever prevails both in the Gir and in parts of the 
Girnar. The greatest sufferers from it are of course the outside 
cattle grazers who visit the forest only at certain seasons of the year, 
with swarms of cattle for temporary grazing purposes, and more 
especially so the cultivators and their families, who are from time to 
time imported by the Darbar into the Gir whenever it is considered 
advisable to establish a new village. In the village of Hasnapur, 
comparatively recently established in the crater of the Girnar, almost 
every soul I saw was suffering from enlargement of the spleen. A 
former village on the same site had undoubtedly been wiped out by 
the same disease. The site is admirably adapted for a game pre¬ 
serve and lam surprised the Darbar does not reserve it for such a 
purpose, instead of keeping up the village. The panthers have only 
to be kept down ; Sumbur, Pig, Gimtada (Four-horned Antelope) are 
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already there, and Ohital might be imported as a trial. The actual 
natives of the Qir are, as might have been expected, praotioally 
immune from the fever. The most notioeablo class amongst these— 
are the descendants of men who were originally imported into the 
country by the Darbar probably to serve as mercenaries, and who 
intermarried with the natives and settled down in it for good. Many 
of them are still to be found in the service of the Darbar in the 
ranks of the police sibancli, etc. Physically they are a very fine set 
of men, and some of the best shikaris and trackers in the world. 
They are the shikaris of the Gir, and no lion shoot is ever under¬ 
taken without the services of certain well known men amongst them, 
being called into requisition. For many years one Hebat of Jam* 
bnda was considered the best man and took the principal part in all 
the big shoots—but of other younger men, coming on iri the same 
direction, there is no scarcity. So muoh for the lion country and its 
people. 

As regards the wild beasts to be found in the Gir besides the 
lion, as fair as I am aware it was never the resort of the tiger 
or the bear and it may be added by the way that it does not hold 
any description of, jungle or spur fowls. Of the under mentioned 
animals however when I knew the Gir, in its prime, before the last 
famine, the jungle was praotioally full, viz : — 

Local vernacular name . 

Panther. Dipdo . 

Hyaena.. ... ... ... Jarak. 

Pig • ft •« » •«« Soar or Kalajanaicur. 

Siunbur... ... ... ... ... Sembvr. 

Spotted Deer . Pam. 

Four-horned Antelope... ... ... Gnntada. 

Nilgai ... ... ... ... ... Roz. 

Gazelle (in the more open parts) ... Chikara. 

Blaokbuck (on the outskirts) ... ... Kalyar (doe, redo). 

The local vernacular name of the lion is Saw at, i.e., one who causes 
the flocks to bleat. Sometimes hut very rarely it is oalled the UtUia 
vagh obviously from the fact of its colour being somewhat similar to 
that of a camel. 

In the matter of food, therefore, the lions were well off with the 
game alone, in addition, they had the swarms of cattle whioh were 
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brought into the Gir from outside to graze and which undoubtedly 
paid a heavier toll to them than did the wild game. 

I have not paid a visit to the Gir since the last famine, but have 
been told by others who have done so, that in the matter of game, it 
is a very different place to what it used to he “in the good old days.” 
Until towards the end of the famine by which time the Gir bad been 
pretty well cleared of both wild game and cattle, the lions and pan¬ 
thers fared no worse than usual, but it was a very different state of 
things for all the deer kind: not only did their natural food very 
soon failed them but from the very commencement of the famine they 
were mercilessly persecuted by the local Darbari police, forest guards, 
etc., who were able to and did shoot down hundreds of animals over 
the puddles of water left in the district, in spito of the orders of the 
Durbar prohibiting their slaughter. In the depths of the Gir the 
lower Darbari officials do pretty much as they like. An old sepoy 
once laughingly said to mo that, he was accustomed to eat meat and 
the Gir was the only place whore he could got as much as he required. 
This was when the game was supposed to bo preserved! 

Towards the end of the famine the lions as well as the panthers 
began to find their food was running short, they were therefore 
forced to leave their usual haunts, and wander in search of it into the 
surrounding districts. This brought them more into evidence, and 
gave rise especially at the time of Lord Lamington’s shoot which 
terminated so disastrously, to the rumour that owing to the very 
strict protection wliioh had been accorded them, the lions had 
increased enormously in numbers. This I feel safe in stating was 
not the ease. As a matter of fact the preservation was never 
very strict. The Durbar was always very liberal in granting the 
looaj officers and others permission to shoot a lion ; all the oubs 
captured in the Gir were invariably sent to Junagadli to be 
placed in confinement in the gardens, and I was told as a fact that 
the fiabaris or local cattle herds, who naturally had no love for 
the lions, made away with any cubs they came across if they found 
there they could do so without fear of detection. Moreover, although 
there are no lions in Baroda territory, which bounds the Junagadh 
Gir on the east, some of the best jungles for lions on the Junagadh 
side abut on this boundary and I should be sorry to say how many 
Horn have been killed by their not keeping within their own limits, 
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to put it as mildly as possible. With no recent information to go 
upon I cannot give an approximate estimate oven, of the number of 
lions in the Gir at the present, day, but it may be taken for granted 
that if the Gir is allowed to be cut down in llie future as it has been 
in the past, the day is not fur distant when the Indian lion will have 
become extinct. Fortunately the loss of the forest would mean far 
more not only to Junagijdh itself but also to the whole of Kathiawar, 
than the loss ot the lions, so let us hope that they will be spared for 
many a long day yet. Of course, the lions do a fearful amount of 
damage among the cattle, but this might be remedied to a great 
extent by properly preserving the game animals which are their 
natural food. These are, it is true, nominally preserved now but as a 
matter of fact the forest guards and police, who are supposed to be the 
gamekeepers, have an understanding amongst themselves that 
the game laws are intended for others and not for themselves. For 
the better preservation of the lions the sooner the wholesale and in¬ 
discriminate slaughter on the part, of these subordinate officials is 
stopped the better. I have often wondered why the Durbar docs not 
close some 600 square miles of the Gir not only as a reserved 
forest on the lines obtaining in British India, but to serve also as a 
sanctuary for the lions and all descriptions of wild game. It is 
worth the trial and there are several localities well adapted for the 
purpose, notably the country including the Nesses of Sirwan, Ivhokra, 
Ohelna, Moduka and Jamwadla. 

It is curious that the old idea, that the Indian lion is a mane less 
one, still prevails amongst a host of people not excepting sportsmen 
who have never had an opportunity of seeing the animal. Any one 
who has taken the slightest interest in the subject is of course well 
aware that such is not the cose. It is true that in a wild state the 
Gir lion does not carry as heavy a mane as the African, but this 
comes of the former's home being in a thorny jungle where its mane 
is bound to suffer, whereas the latter is more or less a dweller of the 
plains. In captivity there is not much to choose between the two in 
this respect, although I have noticed that in the Indian animal the 
mane does not extend so far under the body as it does in the African. 
It has also been stated that the Indian lion is & much smaller beast 
than its African brother. To deoide this question we can only refer t<* 
the measurements taken and recorded by sportsmen, and unfortunately 
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very few measurements of the Indian animal are to be found recorded 
anywhere. Moreover, there is nothing to show that in every instance 
the measurements were taken in exactly the same way which must 
have been done for them to be of the slightest value for purposes of 
comparison. It was stated shortly after Lord Lamington’s shoot 
already referred to, that of the lions shot by his party one, if not two, 
measured over 11 # ! Subsequently it transpired that the measure¬ 
ments were taken after the animal or animals had been skinned. I 
was unable to ascertain whether the measurement!? stated recorded the 
length of the skins or of the bodies after the former had been removed, 
anyhow the measurements are obviously of no value, and it may be 
regarded as a certainty that a lion of the dimensions stated—the 
measurements being taken in the recognized way before the removal 
of the skin—never existed in the Gir or anywhere else in India. Of 
four Gir lions shot and very carefully measured by myself, the total 
length of the largest was D-S 1 ', the -length of the tail being 2'-ll w . 
Two of the others measured, respectively, and 9 # , both being 
younger animals than the first. The one shot by Lord Harris 
measured 9-7*, another by the late Lieut. Percy Hancock was 
a still finer beast but unfortunately its measurements were not 
taken. 

In Howland Ward’s Book of Measurements, 3rd edition, mention is 
made of African lions measuring from 9 , ~1" to KV-S" only, four being 
10* in length and some ten below 9'-5 B not including lionesses of 
course, as they are always smaller than the males. In the same book 
of records, I notice it is recorded, that a 10-4* lion has a body 
measurement of 7 , -2", a 10 1 lion, of 6'-10' and one of 9'-8", a 
measurement of —this goes to show that the tails vary consider¬ 

ably in length and the weight of an animal cannot be judged 
correctly simply from its total length. Besides, abnormally large¬ 
sized speoimens are to be found in every description of animal life. 
Moreover, when comparing the whole area of Africa with a small 
one like that of the Gir Jungle—“ a drop in the ocean”—it is by no 
means extraordinary, that the few larger specimens should have been 
recorded from Africa, especially as so few measurements of the Indian 
animal are forthcoming. For a true comparison we must look to the 
average measurements, and these undoubtedly prove the latter to he 
every whit as fine a beast os the African. 
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A comparison of the skull measurements is interesting. Those of 
my 94S W lion are as follows:— 

Total length between uprights ... 13*4 inches. 

Width across the zygomatio arches ... 8*8 „ 

Height resting on table . 6'2 „ 

In Mr. Howland Ward’s Records of Measurements, those of over 30 
lions run much higher than the above—the largest measuring no less 
than 16*5“ hi length. But these, of course, belong to picked heads 
from all parts of Africa, and they certainly do not shake my belief 
that taking the average there is no difference in point of size between 
the two animals. A lion, which was presented to the London 
Zoological Gardens by the late Colonel Humfrey, was as fine a 
specimen as any of the African lions in the adjoining cages, and the 
lion confined in the Sardar Bagh at Junagadh will compare 
favourably in the same direction with any African specimens in 
confinement in any part of the world. 

My 9'-5“ lion's skull measurements compare as follows with those 
of a very heavy old 9 f -8 f tiger I shot in North Kanara. 

Skull Measurements . 

Length. Length . Breadth . Height . 

Tiger 94}“ 18*7 ins. 9*3 ins. 3*3 ins. 

Lion 9'-5" 13-4 „ 8*6 „ 8*2 „ 

The principal difference is apparent in the breadth f the tigers’ being 
consequently the much heavier looking skull. 

The chief difference between the skulls of the two animals lies in 
the nasal bones, the posterior terminations of which, in the lion, are 
opposite the terminations of the maxillary bones, whereas in a tiger, 
they extend beyond them. The lower part of a lion's underjaw is 
also convex and does not sit flat on a table like a tiger’s does. 

In a description .given of the Indian lion by the great authority, 
Lydekker, in his book on the Great and Small Game of India, Burma 
and Tibet, he considers it possible that a claim to racial distinction 
between the Indian and African animals may be drawn from the 
colour of the mane. He states that be himself has never heard of the 
occurrence of a black maned lion from the former country and further 
mentions that it is definitely recorded by a Colonel Percy in the 
Badminton Library, that block maned lions are absolutely unknown in 
India. I cannot, of course, say what grounds Colonel Percy had for 



TBE KATHIAWAR LION. 




making suoh a downright assertion applicable to the whole of India. 
He evidently had no experience of the Kathiawar lion, for there is 
sufficient evidence, I consider, satisfactorily to prove that black 
maned lions have been known to ooour in that Province. 

The evidence I refer to is as follows - 

(1) . Many of the Gir pagis including one old and very oeleorated 
one of the name of Hebat, who, I fancy, is now dead, have over and 
over again told me that black maned lions did occasionally occur in the 
Gir and had actually been seen either by themselves or their fathers 
before them. These men were not called upon to settle the question 
of manes—they only knew the lion of their own country, lions with 
black manes had been known to exist, and therefore they stated as 
much. By the side of farther evidence I had no reason to doubt 
their word, although I had not myself come across alien with a 
wholly black mane. 

(2) . The late Colonels Watson and Soott, both of whom were very 
well acquainted with the Gir and its lions—-the former especially 
so—have on more than one occasion mentioned in my presence the 
rare occurrence of lions with black manes in the Gir. The former 
was a very observant officer and a great shikari , and one who would 
not have made suoh a statement had the slightest doubt existed in his 
mind on the point. 

(3) . In an old Agency document which came before me in a case 
in which the Junagadh Darbar and an old Kathi Chief, one Harsur 
Khachar (formerly of Ghelna in the Gir) were the interested parties, 
(I am stating these particulars in order to locate the evidence should 
any one hereafter care to see it), it is incidentally stated to the effect 
that 44 Colonel Le Grand Jacob, while on his way to the Gir to shoot 
a black maned lion, had been obliged to give up the expedition and 
return to Rajkot to transact some important business which had to be 
seen to without delay.” 

This piece of evidence is in itself sufficient, I consider, to remove 
all doubts upon the point. 

(4) . 1 saw the Hon mentioned before which was shot by the late 
Lieut. Percy Hancock. It was a fine beast with a good mano. / 
noticed several black locks in the loiter. Of course, a fow black hairs do 
not make a black mane, but the black locks were unusual, and had the 
lion lived, the whole mane might in coarse of time have turned black. 
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Shortly—-the occurrence of black manes amongst the Kathiawar 
lions is extremely rare, but that they do occasionally ocour I consider 
there is sufficient evidence to show. More evidenoe on the point 
could possibly be adduced by any resident interested in the subject, 
from the Gir pagia who would certainly have noticed the occurrence 
of auy black manes amongst the lions of more recent generations. 

The lion is a far more noisy animal than the tiger and for this rea¬ 
son is more easily brought to bag, being so much more in evidence. 
They generally commence roaring early in the night and often kept 
it up until the dawn for no apparent reason. When arranging for a 
shoot it is usual, besides tying out kills, to locate pay is, in parties of 
two, in different parts of the jungle overnight; these ascertain during 
the night the direction in which any lions are moving, by their roars, 
and as soon as it is light enough to see, pick up the tracks which they 
never leave until they have marked down the animal or animals, as 
the case may be, either busy over a kill or more often resting for the 
day, resting under the shade of a large wadh or banyan tree, or some¬ 
times, in a bohira or wnterhole to which they are very partial. A 
pagi told me that while watching one evening over one of these 
bohiras he saw a hycena, two porcupines and finally two lions emerge 
from it at short intervals! On another occasion, while watching 
over one of them myself no less than three lions came out of it. 
The first one that did so was shot by one officer who was watching 
with me, but when the remaining two came out, it was too dark 
to see thorn, although I heard them growling only a few yards 
away under my tree. Since the lions, as a rule, cover a great deal of 
ground during their nightly wanderings, the spot whore they are 
eventually marked down may be many miles away from camp. 

Having located them for the day one pagi remains to keep a watch 
over them, while the other one goes off with the khubber to one of the 
Howars who have been stationed beforehand in several convenient 
localities and the latter, in his turn, takes it at onoe, to the sports¬ 
man’s camp. A lion having been marked down, there are two ways 
of bringing it to bag, vis., either by driving in the usual way, or by 
walking it up. The former method is usually resorted to, but the 
latter is by far the more certain way of getting a shot, although 
for obvious reasons a good deal more risky in other respects. I have 
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tried both ways and have been more successful with the lafctor, but on 
two out of three occasions on which I resorted to it I had rather 
narrow escapes from charges, I have also heard of lions being shot 
by sitting over goats—more than one lion has met his end in this (to a 
lion?) ignominious way on the Amreli border. One sportsman told me 
he had bagged bis only lion by sitting up in a tree, over one of the 
bohiras already mentioned with a kid. When the latter was made to 
bleat, the lion appeared at once and was shot 

To show the amount of damage the lions do amongst cattle I may 
mention that the last one I shot was one of two whitth had during the 
previous night broken into the cattle zareba of a Itabari Ness, killed 
three cows and mauled two more. A sixth was missing when I 
arrived on the scene. This one we found later on quietly grazing near 
the lions while they lay fast asleep under a wadh tree quite two miles 
away from the Ness, having evidently been driven along by them 
to servo for their next meal. 

In conclusion, I would remark , that it is somewhat extraordinary 
that the British Museum has not, is yet, been able to procure a single 
specimen of this fast disappearing animal for its collection. The autho¬ 
rities there have, it is true, been promised a specimen but so far the 
promise has still to be kept, A skin they would have obtained a 
short time ago but the latter was not suffioianUy perfect for setting up. 
Our own Society too, I am aware, is desirous of obtaining a specimen 
for the same purpose. It is not too late yet for the deficiency in both 
Institutions to be made good, and I trust that His Highness the 
Nawub of Junagadh may be able to see his way before very long to 
make what will be a most valuable present to one if not to both 
Museums. In the event of such a handsome offer beiug made, it will 
certainly be very advisable for our Society to send an expert taxi¬ 
dermist to the Gir to superintend the skinning and preservation of the 
specimen, otherwise I am afraid disappointment will only result. 
Kashmir, 12M Nov. 1908. 

Xote,-~ (Since the above was written the Society has been presented with the skin of a 
young male Lion by Hia Highness the Nawab of Junagadh, The specimen which was shot 
by Mr. Dudley Myers on the 7th March IWW> was obtained through the instrumentality of two 
Of the Society's members—Mr. C. H. Hill, :C.l.K., I.C.S., and Mr. W. H. Lucas, 
and measured between uprights:— 

Length of head and body**.,..... 6'-C M 

n ,, tail*....... 

or a total length of $'*2" 

Tfie skin is being forwarded to England to be mounted for the Society's Museum.—Eos.) 
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THE COMMON BUTTERFLIES OP THE PLAINS OF INDIA 

(INCLUDING THOSE MET WITH IN HILL STATIONS OP THE 
BOMBAY PRESIDENCY). 

BY 

T. R. Bell, u\s. 

{With Plates E and ITT.) 

This series of {vipers has progressed so far bnt slowly. Began in 
Vol. XVI of this Journal, Part 4, at page 570, it reached tho third 
instalment only in Part 4 of Vol. XVII at puge 921. Mr. L. C. H. 
Young, who had been induced to undertake the writing of it some¬ 
what unwillingly, had to go home on account of ill-health in the 
middle of last year and shortly afterwards sucoumbed to an operation 
which was found to be necessary. By liis demise the Society has 
lost one of the most useful of its members who, in the Entomological 
Section, laboured early and late to put some sort, of order into the 
collections whioh, up to the time of his intervention, had received 
very little attention indeed. Mr. Young made order out of chaos 
and cabinet, after cabinet now stand in the Society’s Rooms, an 
eloquent witness to his energy and neatness, containing long series 
of butterflies, moths and other insects, all beautifully labelled and 
arranged in their proper places. An obituary notice appeared at 
page 184 of V ol. XVII, Pali I of the Journal, a regretful tribute 
to his memory. 

Mr. Young was a man of essentially scientific habit of thought, 
with an innate contempt for anything in the nature of a “ popular ” 
treatment of a subject of this description. The work of composing 
a paper, such as this was to be, was not to him a congenial task and he 
undertook it, as already stated, very unwillingly. He had his owii 
ideas about insect-classification and they differed in many respects 
{tom the ordinarily aooepted ones. Convinced of the correctness and 
r easona bleness of these ideas be naturally incorporated them in 
what he wrote. His classification included some inseots in genera 
con taining , as constituted up to the present time, species with 
which they have little connection and, in one case, led him ©yen 
to exclude a particular genus from a Sub-family one species 
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o i which has been regarded by the great majority of collectors 
in India as the type of that very «Sub-family. This genus U 
Melanitis (the particular species referred to being leda) which he 
lias removed from the Suh-familv Saiyrinm and plaoed in that of 
Nymphalina *. 

In a matter of the present description individual opinions, 
opposed to generally accepted ones, are out of place and should be 
avoided. 

The classification proposed to bo adopted now will be the one 
followod in the past by Mr. Moore in his “ Lepidopiera of Ceylon," 
bv Messrs. Marshall and i>e Nieevilla in their only partially com¬ 
pleted t$ Butterflies of India, Burmah and Ceylon,” and, at the present 
day, by (Monel Binglmm* in his “ Butterflies 99 for the “ Fauna of 
British India ” Series, of wliieh the first two volumes have lately 
appeared; it will be that of the last more particularly as the most 
recent authoritative work on the subject. It is considered advisable, 
however, to treat many of (Monel Bingham’s Races as Species a-, bus 
hitherto been the custom. This will simplify references as well as 
other matters. 

It will, accordingly, be necessary to reject Mr. Young’s key to 
the Suborder Jihopalorera (of the Order Lepidopiera : the other Sub¬ 
order being Helerooera or Moths) us well as that to the Family of the 
Nymphalidee already published, and restart the whole subject from the 

words “ Butterflies are classed under." on page 573 of Vol. XYI, 

Part 4 of the Journal. Reference will lie made, where necessary, 
back to the plates and descriptions so a.s to avoid the expense of 
republishing the figures and the trouble of re-writing what does not 
require alteration. 

The common butterflies of the plain?* of India are very few in 
number, probably altogether they do not exceed seventy species, 
though, of course, stragglers from the hills may add to the list. To 
make these papers more widely useful all insects will be mentioned 
that may possibly be found, even as stragglers, and also such as 
inhabit the hill-stations of the Bombay Presidency, sU., such as are 
found up to 4,000 feet above sea-level on the Western Ghats north of 
the great evergreen areas of the Kanara District. It is, after all, 

* Co3. Bingham died in London after this piper wit commenced. It is not yet settled 
who is to oonti&ae hie work. 
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while on a holiday in the hill-stations that most collectors will find 
sufficient leisure to devote themselves to their hobby, 

Mr* Young wrote a supplementary paper to the present series 
entitled 44 First Hints on Collecting Butterflies ”, which will be found 
at page 114 of Vol. XVII, Part 1 of this Journal, in which he tells 
how to catch, kill and set the insects in question. Further remarks 
may be of interest. The length of the net handle recommended by 
Mr. Young is that of an ordinary walking stick or less. It has been 
found, however, that it is host to have the handle as long as possible, 
and the net with as large an aperture as possible, say a (f handle ami 
an aperture of l*75 f . The longer the handle and the larger the nei 
opening, the greater is the chance of catching an insect. These large 
nets must be kept ready-made all in one piece (a bamboo handle and 
cane ring is best) and therein lies their disadvantage as few people 
like parading such instruments in the public thoroughfares. They 
are however by far the best nets and none of the trade nets come up 
to them in lightness. They can bo made by a carpenter and darsi 
for a couple of rupees each. These large nets will be too big to use* 
in undergrowth and confined spaces. A very handy instrument for 
this purpose may be manufactured out of an old badminton-racket bv 
cutting away all the gut and attaching the muslin or leno bag. 
Equipped with two nets, a small and a large one of the above descrip¬ 
tion, the collector will find himself* ready for all emergencies. 

The ordinary way of killing a butterfly is to pinch the thorax or 
chest between the finger and thumb firmly and gently while in the 
net: even the smallest and most delicate species can be disposed of in 
this way with practice and a little care. The best way of carrying 
the insects about in the field is to pin each one sideways, with the 
wings closed, into a cork-lined tin box which has been damped before¬ 
hand with water to prevent stiffness and desiccation from the dryness 
and heat of the Indian climate. The thinnest pins procurable should 
be used for this purpose; the boxes can be obtained at most of the 
** Universal Providers,” such as the Army and Navy Stores or Treacher 
& Oo. in Bombay. If an insect is not killed at once it will most infalli¬ 
bly flutter and damage itself before home is reached (Mr. Young 
recommends putting the small butterflies alive into chip pill-boxes. 
Do not I ) If no tin box is to be had, the most efficacious way of 
keeping specimens is to 44 paper ” them, i. <?., take an oblong piece of 
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paper, not too thick nor yet too thin, fold it diagonally and 
symmetrically across, so that an equal single margin remains on each 
side, turn one of these margins over so as to make a triangular bag, 
drop the insect, in head first, its body along the longest side, then 
close the open end of the bag by turning over the other margin also. 
Hundreds of these bags, each containing a butterfly, can be packed 
away in an empty cigarette tin without the smallest risk of damage, 
many may be stuck into the leather band inside a hat or even be put 
between the leaves of a pocket-book. 

The easiest and most satisfactory way of manufacturing a killing- 
bottle is the following : Take a french prune bottle (or any other 
which is the same width all the way up), place some lumps of potassium 
cyanide (prussic acid) in the bottom, cover it over completely with 
a layer of cotton wool and put a circle of thickish cardboard paper 
over the whole of a size to fit the bottle firmly when pressed into 
place on top of the wool. Such a bottle is easily made and remade 
and sweats much less than the more expensive and troublesome plas¬ 
ter of Paris one. When the cardboard becomes too damp it can be 
replaced at once. It will become damp in time as the cyanide is some¬ 
what deliquescent, absorbing moisture readily from the atmosphere, 
for which reason the bottle should not be left open; if it is, the 
fumes will also escape and the bottle become useless for the required 
purpose. An insect becomes very stiff if left for more than a few 
minutes in the bottle after it is dead but again becomes soft after $ or 
10 hours. “ Skippers 9f are extremely difficult to set without damage 
if not quite soft. A slight pinching will often soften an apparently 
rigid insect so as to render it actable. Some collectors will probably 
prefer taking a killing-bottle v#h them in their rambles so as to be 
able to kill the captures without handling them and thus damaging 
them to some degree as killing by thorax-pressure is of course 
always liable to do. Such individuals will probably find it useful to 
have, in addition to the large bottle, several small tube ldUing-bottlut> 
to accommodate small “ blues/’ and “ skippers w as these will die more 
readily in a confined spaoe and the smaller bottle is so much easier 
to handle* Tubes of 21mm. opening and about 60 mm. in length have 
been found the most convenient: they will fit into the ordinary 
cartridge pockets of a shikar ooat. Such small killing bottles may be 



20 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XIX\ 


made in exactly the same way as the large ones and offer the ad¬ 
ditional advantage in the way of saving of trouble that the out off end 
of the cork can be used to put over the cotton wool instead of a card¬ 
board disc. 

The German method of high setting for insects is the best and is 
recommended by Mr. Young, It is especially necessary in India 
where the enemies of collections are so numerous. 

Coming to the breeding operations : the very young larvie should 
never be handled ; after they become well-grown they will take 
no harm from being touched gently : in the former ease, when it is 
"desirable to move the young caterpillar, it should be made to 
walk on to a leaf or twig of its loodplant by gently touching it 
behind with a feather or something soft. A larva that is quiescent 
preparing to cast its skin should never be touched or made 
to move until the process is complete ; otherwise it will most assuredly 
die. Such a one may be known by the skin being pale, by its 
somewhat contracted appearance and particularly, by the neck being 
stretched tight, thin behind the head and gradually thickening 
backwards. 

Leaves of foodplant* wither quickly in the hot weather and in 
the cold weather (December—February) and should then never be 
gathered when the sun is up; they should be taken either before sunrise 
or after sunset when they will last fairly well. The twigs should be 
placed in water at once after picking. The food should be renewed at 
least once a day. Some caterpillars spin “ nests ” for themselves on 
particular leaves, z.e., they cover a loaf over with a thick carpet of silk 
on which they lie. It is best not to disturb such Jarvte but to cut off 
the leaves intact and pin them on to those of the new food. 

Mr. Young had very little knowledge, except in so far as such 
is available in books and publications, of the life-histories of butter¬ 
flies in this country and has, therefore, made little reference to 
the eggs, caterpillars or chrysalides. Yet it is certain that much 
of the interest attaching to insects is to be found, for the enquiring 
mind, in their habits and development, from the egg to the grub and 
onwards ; and it is probable that most amateurs will desire to know 
something about these matters. Many will probably not know how 
to distinguish a butterfly from a moth, most will have very little £d$a 
what the earlier stages of either look like and nearly all will be 
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unable to say with certainty whether any particular caterpillar belongs 
to one or ihe other of the two great divisions of the Lepidoptera . 
Instruction on these points will probably be of interest to most 
collectors. 

The main difference between a butterfly and a moth lies in the 
antenna* or feelers which, in the former, are always more or less 
swollen into a “club/' as it is called, at the extremities while in the 
latter they are, generally speaking, attenuated gradually to the end. 
In the former, also, these antennae are always smooth while in the 
latter they may be set with hairs, simple or in fascicles, may have 
branohes like a comb in a double or single row or may be toothed like 
a saw. The majority of the Tlesperidm or Skippers, a family of but¬ 
terflies somewhat moth-like in appearance and habits, have the club 
ending in a more or less lengthened hook and are practically unique 
n this character. Some few moths have clubbed antennae but 



Fro. Antennas of Bntterfliw (apical portions much enlarged), a. Uanai* ; 
b. Orjtotrianui; c. Bypolimna*: d, Parebu ; e. Libythra; f. Abuara ; 
g. J'apilio; A. Pitrii; ft Lampiiles ; A. Tagiades. 

may be reoognised at once as such by the presence of an arrangement 
for attaching the hindwing to the forewing never present in any 
butterfly. This arrangement consists of what is called a “ retina¬ 
culum ”* and “frenulum” at the base of the wings on the underside. 
The retinaculum consists of, in the male, a single tuft of hairs, a bar, 
fold, or plate directed downwards from the costal vein, in the female 
of a tuft of hairs directed upwards from the median nervure or there¬ 
abouts. The frenulum consists in the male of a single strong, curved 
bristle proceeding upwards from the costal edge of the hind wing and 

* Or “jqgam/ 1 Col. Bingham inform! a* that a single aberrant Skipper from Auetrali 
poaaeeae* these attachment*. 



2* JOURNAL, BOMBAY NATURAL BISTORT SOCIJSTT, Vol, XIX. 


engaging tinder the retinaculum, or, iu the female, of a double or 
multiple bristle or tuft of hairs always finer than in thp other sex (vide 
Pi. II, figs. 42 and 42a). There are moths without these attachments 
but none of these hat o clubbed antenna? (vidt figure 1). 



Km 2 —l&ivtt ( Vanatno) l,head; 2—4, tho¬ 
racic segments ; 5—14, abdominal set . 

„ meolH; a, true leg; 6 , yroleg. 

The butterfly larva ma> bo worm-shaped or spindle-shaped oi 
may have the appearance of a wood-louse (onisciform), this last 
form being confined to the family ot Blues or Ly<mntdai uud being 
characteristic of it (vide PI. II, figs. 21 to 28). They all possess a 
head armed with jaws and the usual mouth-pieces fitted for the 
mastication of vegetable substances and sometimes provided with 
horns, spines or tubercles. It is always oonnoetod with the bod\ 
by a well-defined neck. The body is composed of 14 segments, 
including the head, which are, as a rule, plainly discernible with 
the exception of the last but one which is often rather obscure. 
These segments may be set with spines, isolated hairs or fleshy 
processes of various shapes. There are always three pairs of 3-jointed 
true legs (persisting in the butterfly) attacked one pair to each 
•if the three segments following the head : and five pairs of simple 
fleshy false legs, “ pseudo-legs ” or “ prolegs,'* attached one pair 
to each of the segments 7, 8, 9, 10 and 14. These false legs are 
conical in shape ending each in a short cylindrical foot, the sole of 
which is set with minute hooks for holding on with ; fWp anal, pair 
(on segment 14) are called “ olaspers.” All the segments from 2 to 
13 are more or less broadly hoop-shapod, the 14th or anal segment 
being more or less conical, generally ending in a curve, Sometimes 
finishing off square, sometimes running out into a pair of thin,pointed 
processes (Satytinas and Mymmiwe, vide PI. I. figs. 1 and 2), Just 
above the base of the leg on segments 2 and 5 to 12 (in the corres¬ 
ponding position on the legless segments) there is a small, oentadly 
situated oval surface, often of a different colour to the rest of the 
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EXPLANATION OP FIGURES 1, t>, and 3 ON fura III. 

FI*. f «—Larva or caterpillar, 

1-14. the 14*ograents. 

1. head; 2, 3. 4. the thoracic segments; 5-13. the abdominal seg¬ 
ments: 14. the anal segment, the hinder part of which is called 
the anal flap. 

15. three pairs of true legs. 

1(1. four pairs of false legs (pseudo-legs or pro-legs). 

17. spiracle of segment 6. 

18. dorsal lnu* of larva."1 

19. sub-dorsal hue. J These lines, when broad, are called stripes or 

20. dorse-lateral line, i longitudinal bands. 

21. lateral line. J 

Other lines occurring are called supra-spiracular, spimcular ami 
sub-spiraoular, according to their position with regard to the 
spiracles. 

22. transverse band. 

23. olaspeis or anal pro-logs. 

24. dorao-vofitrol line, so|>uraiing the back or dorsum from the belly or 

\entrum. 

The black points on segments 2-14 *how "the positions of hairs or 
tentacle*, etc,, when present. 

Fig. X — of larva (front view). 

1. vertex or occiput ; 2. irons; 3. cheeks; 4. clypeus . 3. la brum ; 
6. mandibles : 7. eyes ; 8. antenna 1 . 

The halves of the head on each side of the central line are often 
alluded to as the lobes. 

Fig. 3 *—Pvjja or i'hryvalis. 

1-14. segments as detailed m %, l. but seg. 3 is always alluded to in 
the desciiptions us tin thorax. 

13. e\e. 

16. palpus. 

17. antenna <»t foeler. 

IK. uppot wmg m toie wing. 

19. under wing or hind wmg. 

20. ereuiasfcral segment. 

21. body hand. 

22. pads of silk on to which the crcnmstral segment or opds of the 
body band are fixed. 

28. spiracle of segment 2. 

24. spjmoh' of segment 8 
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body, of a homy, consistency; these are the “ spiracles M and form 
the openings to the breathing-tubes {vide figure 2), 



n 


Some butterfly larva* (Pi. 1, tigs. 1*—18 ; PL II, tigs. 19—81) have 
the body destitute of hairs, others have few but never dense enough 
to hide the surface and the majority have a covering of hairs so mi¬ 
nute as to be hardly visible to the unaided eye. Be it noted that we 
am talking of hairs and not spines: there are many spined larva*. 
No butterfly larva has hairs arrranged in tufts or pensils (vide PI. II, 
fig. 3fi or fig. 39) or dense enough to obscure the surface like those 
of numerous moths. The butterfly sub-family of the Morphince is 
unique in India in having caterpillars whioh might, he called really 
hairy, being covered with fine erect hairs somewhat plentifully dispos¬ 
ed all over the body, not all regularly placed ; but even here the pat¬ 
tern of the skin is quite evident and they can be recognised for what, 
they are by the distinct neck, the cylindrical pseudo-legs placed well 
under the body and straight, and the last segment ending in two well 
.separated points (vide PI. I, fig. 3). Many larva* of the Lyccenida*, 
(Blues) are covered with minute star-topped semi-transparent hairs, 
others have a fringe of simple ones along the ventrodorsal margin 
(Figs. 21—27 of PL I represent larva* of this family) : among the 
Pfcrid<x (Whites) the genus Anaphceis has a similar fringe, Delian 
eucharis (PL I, fig 17) has a few long whitish hairs all over the body, 
single, but arranged absolutely regularly dour or five to each segrnen 
snb-dorsally, dorso-laterally and some round the spiracles. Thus all 
larvae with a furry covering ami pencils and tufts of hair are moth larvae, 
and there are many. On the other hand there are many butterfly 
caterpillars provided with spines, branched (vide PI.I,figs.ll and 10) and 
simple (PL J, fig. 9,)but very few such belonging to moths. Examples 
of spiny moth larvie are few : contained in one section of the wood 
louse-shaped Limacodidm (with pseudo-legs replaced by. transverse 
folds of skin) with fleshy processes covered with irritant spines (PL 
lit flg.,40); the notodoutid Tarsolepea possesses a oaterpillar with long 
' simple spines; there are few others. Fleshy processes are found in 
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./Tiptons butterfly caterpillars (t ride PL I, figs. 7, 8,13 ;PL II/figs. 25 
and 27) but are rarer in those of moths. AH butterfly caterpillars 
invariably show the same number of fully functional false legs, the five 
pairs; those of moths may have one, two, three or four pairs wanting 
according to the division they belong to ; or even be without any ; or 
•may have one or two pairs reduced in size and only partially function¬ 
al; in the moths, also, the feet or extremity of the false legs or 
pseudo legs is very often triangularly dilated at the end and the anal 
clampers are held stretched out behind, and have the basal fleshy 
part often broad and flattened ; the head too is often covered slightly 
by the margin of the 2nd segment, i>. there is no distinct 
neck characteristic of the great majority of them (vide PI. I and II). 

From all this it would seem that the larva? of the two sections 
are not easily distinguishable but, as a mat ter of fact, in practice, it is 
not difficult to separate them with absolute certainty once a little 
experience is gained. 

All butterfly caterpillars are vegetable feeders with one or two 
exceptions among the Lycmnidw where a few species batten upon 
Coccidce or scale-insects. Most larvie confine themselves to one par¬ 
ticular food-plant, refusing all others; some will eat nearly allied 
species also, others again have apparently a wide range of taste and 
affected many different kinds. Certain species are addicted to canni¬ 
balism and will, especially in default of sufficient vegetable food, not 
hesitate to make a meal of a brother or sister that may be conve¬ 
niently handy at the time, i.e. that may be unable to move for such 
reasons as being in the quiescent state preceding a moult or change 
to pupa, or that may be in the fresh skin of the succeeding chrysalis. 
This is particularly the case with many Lymnidcv and some of the 
Danaince ancl Pierid<e . Cannibalism is supposed generally not to 
agree with the larva? practising it, but this theory can be relegated 
to the same boat with that which ascribes a hairless skin and general 
debility to man-eating tigers and panthers. 

The butterfly egg may be longly oval, spherical, domeshaped 
or turban-shaped according to the family, and the surface is often 
very beautifully sculptured. The number laid by any one insect 
varies greatly according to species, some laying many, others few* 
The motherJbutterfly is very particular as to where it lays and wiM 
examine many shoots, flowers, twigs or whatever it is, very carefully. 
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before depositing its treasure which is then, however, left to look 
after itself. It is a common thing to see a nymphalid butterfly 
hammering a leaf with its semi-aborted forelegs before laying, pre¬ 
sumably to frighten inimical spiders or other foes away. In some 
cases, probably for greater safety, the eggs are laid on a tendril, dead 
bit of grass, twig or wood in the neighbourhood of the food, hut not. 
on it. In due time, generally in a sub-multiple of seven days under 
normal conditions, the young larva eats its way out through, and 
makes the first meal of, the shell, before taking its subsequent food. 
In the course of its life it grows and oasts its skin five times (this is 
called moulting), becoming quiescent for a short period previous to 
each change on a bed of silk woven expressly for the purpose on the 
surface of a leaf or other such place. In moulting, the head is cast 
entire (exoept in the last change to pupa or chrysalis when it splits 
down the middle) ; the skin bursts down the middle line of the hack 
or dorsum in segments 2, 3, 4, and the new caterpillar walks out 
gently and very gradually as a soft, delicate reproduction of the 
original grub, somewhat larger in size each time* It is often provided 
with a new pattern of coat, sometimes it is even without the spines it 
may have possessed in the preceding stage, though this last only 
applies to the earlier changes for the last two are strictly limited to 
an increase in size. The cast skin is generally eaten while still soft 
though some species seem to omit this* 

When a larva is full fed, that is, when it is full grown, it 
beoomes very active for a time and may wander for a long distance 
before reaching the place where it chooses to turn into the pupa. It 
generally changes colour somewhat during this time, the pattern of 
the skin, if present, fades and the bright colours become dull* The 
final resting place ohoosen, it settles down, spins a small pad of 
silk (effected by means of the “ spinneret/’ a small protrubemnoe at 
the base of the mouth communicating inside the body with a pair of 
tubes or glands containing the viscous fluid silk) by moving the 
head backwards and forwards and from side to side, turns round, 
grasps the pad with the anal olaspers, fixing their booklets well in 
and remains quiescent for a period varying from some hours to a full 
day or more according to circumstances* The skin becomes more 
and i^m^ transparent, the larva makes wave-like, swelling motions 
from the tail end forwards, then jerks itself from side to side at 
, 4 ’ • 
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intervals and splits down the centre of the head and along the back 
of segments 2 to 4, the pupa emerging slowly and gradually through 
the opening. The whole akin is worked down to the tail by the 
same wave-like, swelling motions and the f ‘ cremaster” or tail of the 
chrysalis is disengaged from it, lifted over it and fixed into the pad 
of silk by a screwing motion which works the cast covering, now 
in the shape of a ball, out sideways. The freshly emerged pupa is 
very soft, more or less colourless and nearly as long as the larva 
was, but soon becomes hard, shrinking in length, gaining thereby 
a little in breadth and the colour gradually develops. Some pup» 
are suspended by the tail only, hanging thus head downwards 
(Nymphalida ?, vide PI. 1, figs. 1, 2a, 3a, 4a, 5a, 6a, 7a, 8a, 9a, 10a, 
lla), others lie back against a silken band or loop prepared before¬ 
hand by the larva for its own body and rest, thus slanting in a semi- 
upright position (Papilimidce and Pieridce , vide PI, 1, figs. 18a, 14a, 
15a, 10a and 17a, 18a ; PL II, 11)«, 20a), the loop being attached to 
the same surface as the tail : others again lie on the ground or on a 
leaf, being fixed or not by a closely-applied body-band or loop as 
well as by the tail ( Lyccenuiw, vide PL 11, figs. 21a to 28a) or ure 
enclosed partially or completely in u cylindrical or semi-cylindrical 
cell made of a leaf of the food-plant, green or dry, on the tree or 
fallen (ffesperidai, vide PL II, fig. 81a). These lust are always attached 
by the tail m well as by a closely applied loop or body-band. 

Some few caterpillars lie, after reaching their full growth, for 
variable periods quiescent, taking no food for weeks and perhaps 
months, then pupate as usual and produce the butterfly after the normal 
period. This has been observed in the case of Tayiades atticus and a 
few others. The time spent, in the pupal stage varies generally 
according to the time of year, being shorter in the monsoon tlian in 
the dry season or cold weather. Some few species of butterflies have 
only one or two broods in the twelve month, while the vast majority 
breed more or less all the year round, the time of greatest activity in 
this respect being that of the sprouting of the leaves: April-May and 
September-Ootober. The matter of the number of broods seem to 
depend really altogether on the food-plant, if* it is one that produces 
young leaves only once in the year and ut a particular season, the 
butterfly whose larva feeds on those young leaves will be found only 
nt that time; if it has eatable leaves all the year round, and, if the 
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caterpillar will feed upon other than young leaven also, then the 
butterfly will have broods following each other without intermission, 
though the time between any two will always be .shortest when the 
leaves are young and fresh. The growth of larvae is slowest in the cold 
weather when the leaves are hardest. The slower the growth, 
always given plentiful food, the larger the resulting butterfly. In 
the one and two brooded butterflies it is the pupal state in which the 
longest time is spent, this time amounting in certain species to as 
much as eleven and twelve months in rare oases. Heat and cold, 
rain and drought, each has its effect on the duration of this stage. A 
larva, fed upon young succulent shoots, grows rapidly and the result¬ 
ing imago (perfect insect) is rather small and dark-coloured. The 
growth of such larva* is so rapid indeed that the whole time elapsing 
between the appearance of the egg and the birth of the butterfly 
may be but a short fortnight as in Atella and Appias . The pupal 
stage is then, of course, of short, duration. The eclosion of the 
butterfly takes place by the splitting of the pupal case along the 
same line as that of, the larva at the eud of its last stage : the emer¬ 
gence being effected slowly and gradually as usual. The newly- 
born insect holds on by the fully formed legs to the empty case* as a 
very general rule or it may run away to some convenient place 
where it can hang in a positiou to develop its wings without, inter¬ 
fering with their free expansion. The wings, all shrivelled and 
wrinkled at first, though perfectly symmetrically so, gradually unfold 
and assume the flat, fully expanded aspect they finally have, hanging 
straight downwards; soft at first, they gradually harden in the air 
and the process is aided by their being opened and exposed on all 
sides as they gain strength. In half an hour or so everything is 
ready and the butterfly enters upon its real life by flying off into the 
sunny world, there to fulfil its appointed task. Although the colours 
are fully developed before eclosion from the pupa, sunlight and motion 
are necessary to the full realisation of the brilliant tints distinguish¬ 
ing many species, life being a sine qua non : for, if death intervene 
too soon, the colours remain for ever dull. 

Every species of butterfly has its own particular character re¬ 
sulting in habits of life distinct from any other. Some delight in 
the <*^mpany of their kind, some are solitary and choose to be alone ; 
some delight insunlight, others affect the shade, one likes the dry 
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climate of the Deccan, another prefers the damp, warm, close 
valleys of the Konkan hills ; some are addicted to strong drink, fre¬ 
quenting the toddy-pots hung on the palms and the fermenting juices 
exuding from the trunks and brandies of trees ; others again have a 
predilection for high game and will sit with evident en joyment on a 
rotten carcase or other objectionable substance, imbibing nourishment 
therefrom : and these are rarely, if over, found at flowers. Many of 
the scarcer species bask on the tops of high trees and descend but 
rarely to ground level, while a large number never seem to rise above 
a few feet. Some species migrate long distances in a given direction 
at certain times of the year in great numbers together though it is 
difficult to assign any definite reason for their doing so : some hardly 
ever go outside an extremely limited area. Other habits will be 
alluded to, as far as they are known, in their proper place under the 
description of the genera and species. 

Caterpillars have many enemies. Insects of various kinds lay 
their eggs in them, or on them producing larva; or grubs which feed 
on the fatty parts of their bodies, carefully avoiding the vital or¬ 
gans, grow and turn to pupa? inside the caterpillar (Jchneumomdec), 
come out and pupate on the surface of the body, spinning little co¬ 
coons of a white cottony substance (Ohalcid Wasps), fall to the 
ground and change there (Diptera or Flies): others suck them dry 
(Hemiptera or Bugs : chiefly Reduviidco ); while the Mason Wasps 
i Rumen idee) and other Hymenoptera sting them and carry them off 
to their nests as a food-supply for their young ; the ordinary Wasp 
(Veep idee) masticates them to prepare a fitting nourishment for its 
grubs. Spiders destroy numbers for food, auts do not disdain them, 
lizards will demolish whole batches at a sitting, birds and frogs, toads, 
snakes, some species of beetles—all are enemies of the wretched 
caterpillar ; intestinal worms and different kinds of fungus also play a 
considerable part in diminishing their numbers. 

Even the eggs of butterflies are not exempt frbm insect enemies. 
The worst of these are the parasitic Microichneumon small 
Hymenoptera of many species which lay their eggs in* those of 
the insects in question, the resulting grubs, sometimes several to a 
single egg, feeding on the interior, undergoing transformation there¬ 
in and finally eating their way out through the shell as perfect 
wasps. 
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Pupa* are not, as a rule, attacked by parasitic insects though 
Ichneumon wasps of the larger kinds and Tachinid flies come to 
maturity within them, the larval stage having been passed in the 
preceding caterpillar stage. This immunity of the pupa may be 
ascribed partly to the possession of strululating organs which produce 
a hissing sound and frighten enemies, partly it is undoubtedly due to 
the integument being fairly hard and tough ; also to protective shape 
and colouring : though these two factors probably count for very little 
against purely insect agression. The organs which produce sounds 
are situated on the abdominal segments 8 to 11 which are capable of 
being rubbed against each other along the margins by a side to side 
motion of the body. All chrysalides that are formed in the open, 
that are not hidden in any way from view, are subject to colour 
variation according to surrounding circumstances, the pattern often 
being determined by the shape of neighbouring ob jects as regards the 
distribution of the colours. Those, that are formed in crevices, holes, 
under stones and clods of earth or that have specially prepared leaf- 
cells to protect them, are not subject to this variation being, pre¬ 
sumably, otherwise sufficiently safeguarded. The fresh pupal skin as 
well as the larval skin must he extremely sensitive to the effects of 
light, as the oolours of surrounding objects invariably produce results 
<ui one and the other which are none the less surprising in that 
they are necessarily confined within fairly narrow limits. 

Many lycamid larva? are attended by ants of different species 
for the sake of a sweet juice secreted by them. The ants take 
great care of them, occasionally building temporary sheds over them 
for protection and, in the case of certain species, rarely quitting 
them. Other species attend the caterpillars only from time to time ; 
or perhaps it would be more correct to say that certain species of 
caterpillars are attended by ants only from time to time: for the 
attraction seems to be stronger in some larva than in others. The 
sweet juice is excreted by a gland situated in the centre of the back, on 
segment 11, which is rather like a mouth in shape. The ants stroke the 
hinder part of the body of the caterpillars gently with their antenna? 
which has the effect of making the gland exude a drop of liquid which 
is lapped up greedily. On segment 12, just above the spiracle on either 
side, there is generally a circular opening from which can be everted 
a Whiii cylinder of a certain length, set round the top with minute 
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hairs, the use of which it is difficult to guess if they do not serve 
for signals to the ants. These organs, curiously enough, are perma¬ 
nently exported in Curetis (vide Pl.II. fig. 28) where they undoubtedly 
serve to frighten enemies: for the larva can, at will, push out of the 
top of the cylinder, a long hunch of soft hairs which it whirls around 
rapidly several times when alarmed or irritated and then withdraws. 
Ants recognise the source of the sweet juice so well that they attend 
not only the larva but also the egg, pupa and imago of the species 
yielding it. They will keep the larva? in their nests to which they guide 
them; and these often turn to pupa? in the nests. It is not a very uncom¬ 
mon sight to see ants escorting a newly-born butterfly to a spot where 
it can develop its wings in safety and comfort. While it is probably true 
that most larvae have acquired the habit of secreting the juice for 
the sake of the occasional protection the presence of ants affords 
them—for undoubtedly it is a protection—and can quite well live 
without the attentions of these insects, yet it is an undoubted fact that 
certain speoies require these attentions and will not live in health in 
their absence ; so much so indeed that the first requisite seems to be 
the presence of their protectors: and this may explain the tact 
that such larva? have various foodplants, often botanical!y widely 
separated. Tarmus y Ar hop ala, Surendra, Zesius, Aphnoom are some 
of the genera whose larva? are always attended by ants; iV eopithecops, 
Cast alius (ananda always), Lycasnesthes, Polyommatus, Lampides, 
more intermittently ; Cherilra , Camena, Curetis and nearly all 
Hapala not at all or hardly ever. 

While on this subject of protection it may be of interest to 
mention that all the caterpillars of the Swallowtails (some of which 
by the way have no tails) have the power of throwing out two long 
conical processes, variously coloured red, blue, orange, according to 
the speoies. from the back of the neck just behind the head. These 
emit a rather pungent, somewhat peculiar odour of lemon or lime-fruit, 
due no doubt to the essential juices of the f’oodplant which is, with 
few exceptions, belonging to the botanical families Unlace #, 
Anonacea or Loranihacem, .all of an aromatic nature. These organs 
are really one, called an Osmeterium , being joined at their base into a 
single stem; they are stowed away by being withdrawn inside them¬ 
selves and into the main stem. Their sudden protrusion is probably 
often sufficient to frighten intending aggressors, such os the Ichneumon 
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wasps and the extreme pungency of the odour must have a consider¬ 
ably deterrent effect upon small enemies. The larva, when disturbed, 
will throw its head back suddenly and bring the two organs into con¬ 
tact with any exposed portion of its body, so that an attacker would 
be liable to be touched by their somewhat glutinous surface with 
unpleasant result. 

The stinging irritant hairs of some moth caterpillars are very 
well known to most residents in India from painful personal 
experience* No butterfly larva possesses those though, as already 
pointed out, many of them have an armature of spines, branched or 
simple, disposed all over the surface of their bodies. What the 
particular use of these spines is, cannot be said with certainty ; they 
are not irritant and the only explanation that can be offered is that 
they serve for protection against inimical attack to some extent, for 
it is certain that such larva?, when touched, throw the head over the 
back, bringing the tail end to meet it, thereby protecting the body 
by an impenetrable network of spines bristling with sharp point* 
which it would puzzle any fly or wasp to get through. Junonia , 
Hypolimnas , Kallima and their relations have these branched spines. 
Charades (vide PI. 1. fig. 4.) larvae, otherwise naked, have long 
horns on the head like those of a bison with which they can 
sweep the whole length of their backs arid do so viciously 
when touched. The larva of Nepti* seeks protection by lying 
hidden amongst leaflets which it detaches together with part 
of the midrib of the Acacia leaves it feeds on, fastening 
each part on with silk to prevent it dropping to the ground ; the leaf¬ 
lets soon wither, become dry and look incapable of supporting insect 
life of any kind (curiously enough TV. viraja actually eats these leaf¬ 
lets until they become too hard) and consequently are presumably 
unattractive to the predacious spider, the great enemy of all small 
larva?. Moduza procris and the Atkyma butterflies eat away the 
point of the leaf only leaving the midrib at the extreme end of which 
the little larva sits, throwing up a rampart behind it, along the eaten 
edge, of the refuse of the meals which have passed through its body 
cemented together with silk from the spinneret and, often, even pro¬ 
longs the midrib by adding little particles of the same substance 
placed end to end* Life on the midrib is continued up to the third or 
fourth siege during which the colour of the larva is more or less that 
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of the refuse : a nondescript earthy red-brown. The last stage is 
brighter, often green in colour with whitish bands and the grub 
wanders about, resting generally quite openly in the middle of any 
leaf that comes handy. 

The young stages of many Paptlio larvae much resemble the drop¬ 
pings of birds being coloured brownish or greenish grey with a white 
patch in the middle ( pohjmnextor , dahlia, poiytes , &c.), and all these 
are naked from the first, though they have the osrneteria alluded to 
above ; some others of the same genus are provided with several 
pairs of very much branched spines which completely disappear 
before the last stages are reached ( teredon , eurypylus); in the 
Qrnithoptera group ( minos , hector, aristolochice) the larva smells dis¬ 
agreeably : which seems to be sufficient protection. 

As may be supposed the perfect insect or butterfly does not 
need the protection from parasitic insect enemies that is so necessary 
to the earlier stages. Its chief enemies are birds and lizards, the 
former when flying, the latter when resting ; and, to a lesser degree, 
the spiders which spin their webs across paths and clearings to entrap 
the unwary flier hastening along on rapid wing in pursuit of the 
brief pleasures of its short, aerial life. Bee-eaters ( Meropidce ), and 
Kingcrows ( Dicruridcti ) are the chief bird enemies. They catch the 
butterflies on the wing accounting for a goodly number every day : 
swallow-tails and “ whites ” being the ordinary victims, even the largo 
potymnestor not escaping occasional capture. The fast flying Nympha- 
Unm are not easily caught, the weaker Satyr mat live nearly altogether 
in the shade, amongst tall grasses and in bushes and forests and so 
escape death to a great degree, the “ blues 99 are extremely rapid in 
their movements or are too small to offer much temptation as food to 
birds and are, therefore, loss victimised than many others; the “skip¬ 
pers” are also among the favoured in this respect. But what about 
the slow flying, weak-winged Danainc$ which should be the most easily 
caught of all t They fly composedly from place to place, never in a 
hurry, oourting the sunshine and open spaces as if they had nought 
to fear from aerial enemies. And this, in truth, is practically the 
case. They are all, without exception, unfit for food and the birds 
know it. They taste nasty and are difficult to kill being provided 
with disagreeably smelling glands and hairs which assuredly also 
taste bad and a body more like India-rubber than anything else in its 
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power of resisting pressure. Try and kill one of these insects by the 
ordinary thorax-pressure sufficient for the ordinary butterfly: ten to 
one it will, after lying seemingly dead in the hand, suddenly take to 
lta wings and leave in a hurry. Besides the faculty of resistance to 
pressure, these insects possess the extra trick of shamming death when 
in a tight place and this must be extremely useful to them in view of 
the undoubted objection all predatory animals have (birds included) 
of quitting hold of anything with life in it; for, of course, birds occa¬ 
sionally make mistakes and catch an undesirable Danaine now and 
then oven though they will not eat it. As mentioned already above, 
the Omithoptera group amongst the Paptlionidat are also protected 
by this quality of tasting bad. Birds will not eat them, neither will 
lizards willingly or readily, and this immunity is so useful that another 
species of the same Family, not possessing the attribute, has arrived 
at a more or less serviceable imitation of P. hector and P. aristolochiw 
in colour and pattern. This other species is P. ftolytes. How the 
imitation has been effected we do not know ; the fact remains that 
the resemblance exists and that it is useful for the safety of the species 
may be assumed. In this case the females of P. polytes are only 
thus favoured, there being two distinct protected forms, one resem¬ 
bling P. hector , the other P. aristolochioc ; still a third form resembles 
its own male which has a completely different aspect to the proteoted 
forms, being plain black with a white band of spots across the lund- 
wing continued as a border along the outer margin of the forewing. 
In the Bombay Presidency where all three species are equally 
common, the imitating forms of polytes are the oomraon ones 
while the form like the male is very scarce, in other parts of 
India where the ornithopterine species are uncommon, these forms 
are also scarce and the non-imitating one is most frequently met 
with. There are a goodly number of species among the Papiliones , 
other than the one mentioned, which are imitators also, but imitators 
of the various forms of Davainw, not of members of their own 
genus. 

Lizards are more destructive to larv© than to the winged 
insects as it is only natural to suppose. However, they take consider* 
abl * toll of certain species of butterflies, chiefly of such as spend 
much their time sitting on the ground, tree-trunks and other place; 
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affected by these reptiles. So it happens that the JSatyrmee are the 
most heavily victimised of all because of their sedentary habits in 
corners and amongst leaves and rubbish on the ground. It is not 
uncommon, however, to see a lizard with its sharp eyes and intimate 
knowledge of the ways of its prey completely nonplussed by a Mela- 
nitis ; it has been seen to settle among dead leaves, the protective 
colouring above alluded to blending so admirably with surroundings as 
to render detection even at its hands impossible. Once among the 
sand hillocks Wowd up by the wind in a desert in Sind, u somewhat 
inferno-like paradise of fossorial wasps, ants and certain other sun- 
loving insects besides various sorts of lizards, one of the last, most 
nimble of its kinds, was seen to start, in pursuit of a Painted Jjady 
( Vanessa cardui ) that happened just at that moment to fly over its 
head well up in the air. The butterfly disappeared over a sand-hillock 
but not quickly enough to keep out of sight of the lizard which, on 
first spying the passing form against the clear sky, had set off in hot 
chase from under a shady Heliotrope on a sandy slope down into a 
hollow and up on to the crest of an adjacent mound : whence, so great 
was the impetus, it took a flying leap of some two or three feet out. 
into the air, landing very nearly at the same time as the butterfly 
aud close to it on a flat piece of baked soil below. Without 
a moment’s delay, in fact all in the same breath so to »|>eak, it had 
pounced on and seized the insect Wore it had hardly time to close 
its wings. From which it would seem that lizards are enemies not to 
be despised even by the strongest winged and most restless of our 
butterflies. Tire particular lizard referred to is Againa isolrph, 
Bouleng. 

Flics (Dipt era) and Dragonflies (iYV nr opt era- Odon ala) must also 
be reckoned amongst the enemies of the butterfly. Amongst the 
former there is one predaoeous group which must account for many 
deaths, namely: the Robber-flies or AsUidw. One single specimen, 
perched upon a twig of vantage in this same Hind desert, was 
observed to catch and eat, in the space of an hour or so, no less than 
half a dozen small Lyosenids of the species Chtladet troehdm . 
Dragonflies, in the same place, wore seen hawking and eating the 
same little butterfly which swarmed there in great numbers, whet;® the 
somi-oreeping Indtgoftra with its bright red spikes of flowers offers 
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an abundant food for the larvae with ante galore to protect them and 
keep them in health: which doeft not, however* prevent them from be¬ 
ing carried off in large numbers by Ammophila wasps wherewith in 
stock the 3* to 6 W perpendicular shafts in the hard soil at the bottom 
of which the young wasp-grub lies with its nose buried in the store 
of delicate green food. 

It is probable that the disagreeable smell omitted by the 
ornithopterine and danaino groups of butterflies, while disagreeable to 
enemies, is attractive to the insects themselves and serves to bring the 
sexes together. The males of many species of Lepidoptera have 
glands, patches of scales, tufts of hair, which can have but this raison 
d'etre. Many of the Lyoeenidm and Satyrincn possess patches of 
specialised scales in the males which emit odours, called androconia . 
Pisvophora lepida ( Morphines) male has a large circular patch on the 
centre of the upperside of the hindwing whioli smells of apples and 
lemons mixed so strongly as to be plainly discernible even to the 
human nose from a distance of many yards : indeed the smell alone is 
sufficient to betray the presence of the butterfly, otherwise difficult to 
find or see from its habit of coming out only after sun-down and in 
deroe bamboo-jungle. It has been observed that the females oome to 
meet the males where the latter, in the dusk of the evening, have the 
habit, of flying backwards and forwards, to and fro, as long as any 
light lasts—and perhaps after—in one particular glade amongst the 
bamboos. 

Some butterflies bear a striking resemblance to the natural 
objects among which they are in the habit of resting, this resem¬ 
blance enabling the species ]>ossessing it to escape their enemies in 
many cases. It is found in all classes of insects here and there but 
in none, perhaps, is it so perfectly developed as in the well-known—at 
least in name— <A leaf-butterfly ” belonging to the genus Kallimaof the 
sub-family Ny mphalinm . These insects are in the habit of settling, head 
downwards with the wings closed over the back so as to show only the 
undersides, on a tree-trunk, twig, thin stem or dead leaf in shady places 
in the undergrowth in the jungle and it is often, although the eyes 
may have actually watched an insect to its resting place, extremely 
difficult to distinguish it from the surrounding leaves hung dp in 
cobwebs, caught in the axils of twigs or branches of plants, &o*, so 
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astonishing is the resemblance to a dead leaf by reason of the wonder¬ 
ful shading of both wings with the dark line running up the middle 
by way of midrib and the production of the fore and hind wing at 
the apex and anal angle to represent the point and stalk, respectively. 
No two specimens of Kallima are exactly alike in the colouring or 
even pattern of the underside and they are dark and ooellated (with 
ring-spots) in the wet season, much lighter with clearer markings 
and without ocellations in the dry season when the points to the 
wings are also much more accentuated. In the wet season, the time 
of the presence of many forms of grey fungus on the damp dark 
leaves, the wings are often marked with chalky grey rings for all 
the world like the fungus in question. In Melanitis of the Satyrinee 
which settles on th? ground amongst dead leaves, often lying side¬ 
ways with closed wings, the marking is so varied to resemble the 
surroundings that it is ^difficult to spot an insect once at rest ; in 
these also no two individuals are exactly alike and the production 
of the wings is exaggerated in the cold weather. The wet-season 
forms of many of the satvrino butterflies are so different from the 
dry-season ones that some of them were for a long time classed as 
distinct species. Melanitis leda was the dry-season form. M . ismene 
the rains form for example. All the nymphaline Junonia butter¬ 
flies, too, show a tendency towards a dry-season accentuation of the 
wings and simplification of the markings of the underside; more 
particularly is this expressed in J. almana which, in the dry 
weather, has the underside coloured to resemble a dead leaf, the 
rains form being heavily ocellated ; and these two forms were 
formerly considered to be distinct species : J. almana and aster ie, 
respectively. Seasonal variation as regards colour and pattern is a 
common phenomenon among butterflies and mauy species have, in 
this way, two well-recognised forms, the wet and dry season ones 
so-called, showing itself in the former in a more or less important 
development of black colouration in some cases, in the appearance ot 
dark patches on the underside in others, in difference of shading and 
even, as above mentioned, in a change in the outline of the wings. 
The qnioker growing monsoon-forms are small and dark, the slower 
growing dry weather forms are large and lighter—always of course 
presupposing a plentiful supply of food in both cases. Starved 
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individuals are naturally small, and generally light in colour and 
markings, when usual, tend to disappear. 

Sufficient has now been said in the way of Introduction. Be¬ 
low will be found the keys to the families, sub-families, genera and 
species dealt with in these papers. These keys have been.formed as 
much as possible on well defined and clearly visible qualities of shape, 
marking and colouration and as little recourse as possible has been 
had to the more obscure characters of venation of the wings, form of 
legs, sexual characters, &c. It has been found unavoidable altogether 
to steer clear of them, however, in several cases and it is feared that 
this may offer difficulties to the uniuitiated. Any way, it cannot be 
helped and it is hoped that, with the us© of benzine and a good lens, 
combined with patience, these difficulties may not prove unsur- 
mountahle. The best form of lens for the examination of the wing- 
veins, &c., is a “ Coddington ” which can be purchased for a few 
rupees and is small and portable. 

The Plates are three-colour prints from original handpaintings 
by Mr. Horace K night which are perfection itself if we except the 
shade of Papilio dais ha 9 —it is not dark enough and was probably 
taken from a somewhat faded specimen —and Catochrysops strabo 
where the small subcostal spot beyond the discooellulars on the under¬ 
side of the forewing has been omitted. The shade of the prints is 
always somewhat too dull and they in no case do justice to the origi¬ 
nals in purity of colour and clearness, although this in no way inter¬ 
feres with the fact that the insects figured cannot be mistaken for 
anything but what they are ; which is all that is required. The light 
blue odour, particularly, always comes out too dark in the prints. 
The wood-cuts are nearly all reproductions of those used by Colonel 
Bingham in his work and the blocks were kindly lent to the Sooietv 
by the courtesy of the Secretary of State for India. 

Most of the descriptions of the imagines or perfect insects are taken 
from Colonel Bingham’s work, as far as available. 

Butterflies are classed under the following six families in India. 
Those treated of in these papers are representative of all six. Colonel 
Bingham’s key to the families is as under :•— 
i. Auteuiuce close together at base; hind tibiae with 
only a terminal pair of aptrrs ; one or more veins 
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in the forewing forked or coincident beyond 
the cell, 

a, Precostal nervure of hind wing present. 
a 1 . Front pair of legs imperfect in one or both 
sexes, 

a\ Front pair of legs imperfect in both 


Boxes.***... .. ** Sty nphAli&K’ 

h'\ Front pair of legs imperfect in male, per¬ 
fect in female***.*.... NittOObid®- 

b\ Front pair of legs perfect in both sexes. 
a\ Vein la iu hindwing wanting, claws simple. F&PlUo&idJB- 
$*. Vein la in hindwing present, claws bifid..,. Pltridie. 

b. Precostal nervure in bindwing absent,... Lyoee u ldUe 

B. Antennai wide apart at base ; hind tibiae generally 
with a medial as well as a terminal pair of 
spurs ; all the veins in the forewing from base 
or from cell, none forked or coincident beyond.. SoiPtril&8B. 


As a matter of fact the above six divisions will offer very little 
difficulty, for the insects composing them are of widely different 
facies or appearance. The Helperihlcv or Skippers can be placed 
at once by the peculiar shape of their antennas with few excep¬ 
tions ; a glance at Plates M. and N. probably will suffice to show that 
they differ in general appearance from all other butterflies. The 
very characteristic markings of the underside of' the wings in the 
Lycmnidm or Blues will separate them off' from the other families, 
although the colour and iiioies is, as a rule, sufficient for that purpose. 
Plates G. and H. will prove this. The Nymphalidcu can at once he 
recognised by the character given in the key of* imperfect legs in 
both sexes ; they are the only butterflies that possess it. The 
JSfevneoOidas will offer no difficulty as the family is represented by 
only a single species of a single genus coming within the scope of 
these papers : it is Abisara echerms, Stoll, and is depicted on Plate F., 
figs. 40 and 40a. The remaining two families, the Swallowtails and 
Whites ( Papttionidce and Pierii ce) have the legs all perfeot and are 
thns separated from tho Nympkalidve ; nobody could for a moment 
mistake one of them for a Blue or a Skipper. In these papers there 
are only two Swallowtails, the ground-colour of which is white and 
both have long narrow tails; the ground-colour of nearly all Whites, 
on the contrary, is white and none have tails: some of them are 
white with orange tips to the fore wings, u few are salmon-pinkj all 
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have black borders; the wet-senson forms of some are nearly com¬ 
pletely suffused with black (vide fig. 3). 


I- II. III. IV. V 



Fie. 3 —Fore legs, n $ , b 9, of I, Hettia [Danainae) ; II, MycalttU (Satyrina) ; III, 
j mihia {Nymphaliiuit); IY, Paruba V, lAbpthea ; VI, Abinara (JVemeobiiiae) ; 

VII, Papilio (PapiUionUlat), daws simple (£,tlbis» with pad on inner side); VIII, Pierit 
(Fieridar), clews bifid; IX, lampida (Lymtniiia), $ tarsus imperfect with only one dew; 
X, Tapiaden [Hotptriidat), tibia with a medial as well as an epical pair of spurs. 

A word or two on the use of the keys may be necessary. 
When an insect is to be determined, the first thing is to fix the 
family it belongs to by the above key. That done turn up the key 
to the sub-families or genera composing that family; after that pro¬ 
ceed to the key to the speoies. To work any particular key look under 
A, B,... until one of them fits the butterfly, then go to a, b, c, . . . 
until one of these answers, then to a 1 , hi, o l ,. . . , then to a*, b», 
ofi,. . . , then a 8 , b8, c 8 , . . . and so on until the speoies is arrived at. 

Family—NY MPHALUX®. 

This family is divided into six subfamilies distinguished in the following key. 
A. Bisooidel ceil in tore and bind wing closed. 
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a . Vein 1 in fore wing forked at base (Vide fig, 4.) DaneUmxz. 



Flo, 4.—Bex-mark form 1 on hind win#, and neuration: Danais chrysippu* 
h t Vein 1 in forewing not forked at base. 
a 1 . Palpi more or less erect or only obliquely 
subporrect, not remarkably long, not form 
ing a beak. 

Palpi strongly compressed ; eyes often 
hairy, one or more veins in forewing 
generally swollen at base ; wings generally 
short and broad, hindwing often dentate 

or eandate. Satyrhur., 

, Palpi not compressed, short cylindrical, 
slightly olavate ; eyes never hairy ; veins 
never swollen *, wings always long ; hind* 

wing never dentate or caudate ... Acrceinv. 

fc 5 . Palpi porrect, projecting, remarkably long, 
nearly as long as thorax, forming a beak 
pressed close together (Vide fig, 6.).. Libyiheintf. 



Fie. 5,—Libythen myrrha, £, 


B. Disoocellular oell open or, if closed, lower disco* 
cellular very slender, inconspicuous. 
a. Palpi email, narrow, sharp in front 

b* Palpi large, broad, ronnded in front 


Morphina. 

NympHtlin 
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Of these six sab-families, three contain only one genos each 
and two of these genera are represented only by a single species that 
will come into these papers. The three Bnb-families ore Aercemee, 
Libytheinas and Morphines, the first represented by Telohtnia violm 
(PL E., figs. 31 & 31a), the second by TJbythea mtfrrha shown in 
woodent fig. 5. There are three species of Morphines mentioned, all 
very similar to each other and the males of the three are distinguished 
from all other butterflies by having a large circular patch of oily 
looking scales in the centre of upperside of hindwings, As regards 
the remaining three sub-families, the Nymphalince can be recognised 
by the character of the total want or the obsolesoence of the discoidal 
nervnles, leaving thus only two groups between which to distinguish. 
The Satyrines are, with one single exception, all earthy-brown in 
colour with or without some white markings, and have generally eye- 
marks on them. The exception is Elymniat eaudata, the female of 
which is tawny and very like Dana it plexippns on the wing, with the 
apioal white band and black veins, the male is black-purplish as to 
forewings and tawny on the hindwings: both have small tails to the 
hindwing which distinguishes them at once from any danaine inseot. 
The Danaines are all either black-brown with white markings along 
the margins (Euplasa), blaok with many bluish grey-streaks (Danait 
aglea and I), limniace ) or tawny with black markings and a white 
apioal band (. Danait plexippus »nd D. ehryttppus and their varieties.) 
These last also have all a disagreeable smell, are very difficult to kill 
by ordinary pressure and their wings are covered with a scaling 
which is not nearly so easily damaged, speoially in the streaked light- 
oolonred speoies, as in other kinds of butterflies. Three species of 
Danait and one of Eupleea are figured on Plate E., figs. 32 to 85. 
The Danaines and Nymphalines are nearly all sun-loving insects, the 
former are slow and weak of flight, the latter strong on the wing and 
rapid in their movements ; none of them are confined to the plains 
and by far the larger number are purely hill and forest species. 
Telehina violas is as often seen in the dryest and hottest part of India, 
u*., Sind, as it it in the regions of heaviest rainfall preferring, in 
both places, hilly ground to absolute flat plain ; it and one other Hima¬ 
layan species (Partba vesta, F.) are the only two Indian representa- 
tives bf tbe largeAfrioan family of the Acrasinae ; the inseots are 
all protected by a disagreeable smell caused by a yellow juice exuded 
e ■■ 1 . • • •' •" /• .* 




42 JOURNAL . BOMBAY NATURAL HISTORY SOCIETY, Vot. XIX. 

% 

•as a defence against attack ; they are, as might be consequently in¬ 
ferred, rather difficult to kill by pressure, sham death when caught, 
are slow, weak fliers ; T, violce rarely rises muoh above the ground 
and and generally keeps a straight oourae. Libythea myrt'ha is a 
forest butterfly but is fond of the sun : it flies little and never for any 
distance but is fond of basking on leaves of trees and dead twigs with 
the wings closed over the back and the front wings sunk far 

within the hinder pair ; when in this position on a dead twig the 

insect looks very like a piece of dead leaf, the colour and shape 
of the wing abetting in the deception. The Satyrines and 
Morphines are all insects of the shade, shunning the sun and fre¬ 
quenting the undergrowth in forests. Grass and thickets in 
open country harbour several species of the former, though the 
section mostly affects the jungles: the latter are never found 
in the open away from bamboos and trees. The majority of the 

former are weak fliers, never rising far from the ground and fly 

only for a short distance at a time, to settle again shortly amongst 
dead leaves or in a dark place on the surfaoe of the earth. The 
genus I jet he is an exooption to tins, for they fly fast, often rising high 
among the trees when disturbed and resting on tree-trunks and 
branches high up. Discophora , representing the Morpkinw t frequents 
the high jungles as a rule, is an extremely powerful flier, rivalling 
herein the strongest of* the Nymphalines (Charcuves, Doleschallia , Ac*) 
in pace and tho length of time it will remain on the wing. The 
caterpillars of the different, subfamilies are very dissimilar, though each 
one has its own characteristic type with the exception of the iVym- 
phalinoe where some of the groups differ in the larval form from one 
another quite as much as any of the subfamilies. These lame may 
be olassed as follows 

Danaines. —Cylindrical larva) with smooth surface, provided with 
two to four pairs of thin, fleshy subdorsal tentacles; generally banded 
transversely. Head smooth, shiny, round, marked with spots or 
bands (vide PI. I, fig. 8). 

Satyiunbs. —Fusiform larvae with, generally, a rough surface; often 
with longitudinal stripes ; always ending in two tail points which are 
sometimes closely applied to each other to form apparently one 
{Lethe). Head square or round, generally divided into two lobes by 
a depressed oentral line; when square always with a point or horn on 
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vertex of each Jobe, sometimes also when round {ZipoHis) when the 
two points may be so close together as to seem one {Lethe) [vide 
PI. I, figs. 1 and 2). 

MourHisrjBS.—Cylindrical larva*, covered with long hairs (unique 
in this among Butterflies) though never thickly enough to obscure 
surface when full grown ; surface soft and smooth otherwise ; two tail 
points. Head broadly heart-shaped, uarrow side uppermost, in Disco - 
phora , slightly two lobed. In some species the head is ornamented 
with horns, but none of these come into these papers (vide PL I, fig. 3). 

Libythbinkk.—C ylindrical with, however, the head and last seg¬ 
ment rather narrow ; surface roughened with tranvserse rows of very 
short bristles not very visible to the eye. Head round with a some¬ 
what shallow and broad oentral depressed line ( Libythea myrrha ). 

Acu^inbs.—C ylindrical in shape, the body armed with spines as in 
the typical Nymphalines. Head smooth, round, rather small. The 
chrysalis is also similar to that of the nymphaline Ergolis . 

Nymphamnks.—C ylindrical typically, the body armed with spines 
in the arrangement of which, as well as in the relative size, there 
is considerable variety. The head rather large with a pair of horns 
or not. The Neptis group have smooth larva* with pear-shaped 
heads, one seotion without processes to any of the segments, (N.viraja), 
another with fleshy dorso-lateral growths on segments 3, 4 and 12, 
representing the spines of the typical section, there being often consi¬ 
derably developed tubercles on other segments us well. The Apatura 
group has naked larva* with tail points and horns on the head. The 
Charges group have fusiform larva* like Apatura, but the tail points 
are very short, the unal end is more broadly square and the head is 
very large and ornamented with four horns which remind one strongly 
of bison-horns in CL imna and CL schreiberi, though they differ with 
the species a good deal. The caterpillar of Cy rest is is extremely 
abnormal in shape ; fusiform with rugose surface and a long fleshy, 
erect process dorsally on segments 6 and 12, the former curved back, 
the latter forward, both with serrated hinder edge : the head is smooth 
with two horns, stout at the base and separated by a narrow sinus, 
slightly diverging at first, then strongly curved outwards becoming 
pointed at the tips, recalling the shape of the horns in some of the wild 
sheep. The genera Dophla, Euthalia have a peculiar larva with a pear- 
shaped, large, smooth head and cylindrical body ornamented with a 
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row of long conical fleshy processes, each more than twice as long as 
the body is broad and furnished throughout their length with strong 
set©, proceeding from the margins of segments 8 to 12 symmetrically 
outwards all round, the first and last pairs covering the first two and 
last two segments of the caterpillar, respectively. The pup© of these 
last two groups are also very characteristically shaped (vide PL 1, 
figs. 4 to 11). 

Su b-fam 11 ;Y— D A N A1NJE. 

A. Colour of uppersidc chiefly dark-brown or black 

spotted with white.. Euwaka. 

B. Colour tawny or black streaked with bluish-grey.. Danais. 

Genus—DANAIS. 

A. Wings tawny, 
o. Veins prominently black. 

a 1 . Hindwing all tawny. Exp. 2"*8-2' M .t . pkxippu*. 

ft*. Hindwing black streaked white. Exp. 

I '1 5 ' 3^*05 ... li€QB9ijpjytis . 
ft. Veins conoolourous with wing. 
a 1 . Porewing with apical white band 


a »« Hindwing all tawny. Exp. 2 w *75-3 w -8. chrysippus. 

ft 3 . Hindwing streaked white (var. of chrtf- 

tippus) ... alcippuu. 

ft*. Forewing without apical white band (also a 

var, of chrysipput) ... dorippus . 

B. Wings streaked black and bluish-grey. 

a. Cell of forewing black with short white streak 

at base. Exp. 8 W *8-2 W *2..... limniaot . 

ft. Cell of forewing white with black central line 

towards apex. Exp. 2 #/, 75-8 w *95.. aglta. 

Genus—EUPIXEA. 

A, Forewing underside : cell immaculate.. kollari. 


B. Forewing underside : a white spot towards end of 
cell 

a. Forewing underside: a complete series of six 
white spots between veins immediately 

outside cell ... cortia, 

ft. Forewing underside : spots above veins 6 and G of 

this series always wanting..*....*.......**.*..*.... core. 

or 

A. Forewing, upperside, male: two parallel, broad, 
silky looking streaks above oentre of inner 
margin. Exp.: 


week *. 
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B. Fore wing npperside, male, a single short line in 

the same position, Exp. 3"- 4" core . 

C. Forewing upperside, male : a more or less circular 

rather large silky looking spot in the same 

position. Exp. 4" ,.. kollari. 

The silky streaks in the first are about 10mm. in length by 
lmm. in breadth, in care the line is only 3mm. in length and very 
narrow, in kollari the spot is about 3mm. in diameter, E, core is 
figured on Plate E, fig, 35, but the brand or sexmark between veins 
1 and 2 is not perceptible : this is a mistake of course in the picture. 

Other butterflies of this sub-family are figured on Plate E.: IK aglea . 
(fig. 32), D . limniace (fig. 33), />. chrysippus (fig. ?4). 

There are forty-six well-defined species of the Danainm found in 
British India according to Colonel Bingham. And there may be 
more as he treats many forms as races which up to the present time 
have been looked upon as good spocios. Only seven of his species 
come into these papers and, of these, five are widely distributed, while 
two (E. coreta and E. kollari) are confined to the ?ea*ooast south of 
Bombay, though kollari is also said to occur in Bengal and Orissa. 
Danats chrysippus is very common everywhere, extending even to 
Europe westwards ; Euploea core exists throughout India as do also 

D. ptexippus and I). limniace ; IK aglea is found in Mysore and the 
Southern Mahratta Country. Many of the Burmese Euplcca are shot 
with blue. 

The danaine insects are all protected by smell in the imago state as 
has already been pointed out, as well as by the construction of tbeir 
bodies to resist pressure. The males of nearly all species are distin¬ 
guished by the possession of “ male-marks ” on the fore or hind wings. 
Heslia has no such marks. Vanais has them only on the hind wing 
where they take the form of a pocket below vein 2 near its origin or 
patches of scales near the ends of veins la, 1 and 2. Euplcca has 
them on both wings or only on one pair according to the species ; 
they oonsist of silky streaks or brands on the forewing over the inner 
margin ; a single short streak, two longer parallel streaks or a single 
spot or blob, on the hindwing they take the form ot a patch different 
from the rest of the wing in colour about the subcostal vein. In 
this last genus also the males have paired tufts of hair, yellow or 
gregntyh in colour which they can protrude from the last segment of 
the abdomen. These tufts have a pioaouaced scent* 
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There is u very largo member of the sub-family, found iu the damp 
jungles of the Western Ghats, south of Bombay, nailed llestia 
malabarica , with a span of 4 W# 5-6 I/ , known as the u wood-nymph ” 
which may be mentioned in passing as constituting an example of 
the only other genus of the three forming the sub-family of the 
I famines in India. It is also quite possible the insect might be mot 
with in the neighbourhood of Maha hies Invar. 

These butterflies have all a slow somewhat fluttering flight but 
remain long on the wing at a time and travel considerable distances, 
rarely loitering in one place; though, on hot steamy days in the 
rainy months, the males of Euphva may be seen heating backwards 
and forwards in open spaces in wooded places, sailing along at inter¬ 
vals with the wings held very much inclined to each other over the 
back, never horizontal, their bodies bent down and the curious feathery 
looking yellow or greenish scent-brushes—they smell very strong at 
such times and are quite perceptible in the still air even to the human 
sense—protruded from the end : probably endeavouring to attract 
the females. At times, also, great- numbers of several species mixed, 
often all five of the common ones, may he found sitting together 
with the wings closed over the back, as is customary for their kind, on 
a species of Cmtolaria with yellow flowers in the jungles ; and it is 
not uncommon in the hot weather to put up a crowd of hundreds from 
a small patch of the plant. It is difficult to say what the attraction is. 
It is not the flowers for there are, as often as not, no flowers on the 
plants affected; frequently even withered stems are chosen. Croto- 
laria is a genus containing Indian Hemp from which intoxicating 
principles are extracted, Perhaps this may explain the insects’ liking 
for the plant: the heat probably causes an exhalation of intoxicating 
fumes. The black and white Danais aglea, TK limniace and Eu~ 
ptmi core with a 7>. jAexippus at odd intervals may sometimes he seen 
flying, in a continuous stream which may last for hours, in one direc¬ 
tion : thousands must pass in the time. Why they should do this is not 
known, though scarcity of larval food has been suggested as a possible 
cause for their leaving certain localities. In the districts covered 
with heavy jungle, however, these migrations are as common as it 
elsewhere and there is certainly never any lack of food in such places. * 
The Milkweed or Monarch Butterfly said to be found occasionally 
in England, Anosta erippus, Gram., is belonging to this sub-family : 
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is called A. plextppus in South's Butterflies of the British Isles 
but is certainly different from our Indian Danais plexippus, L. in 
appearance ; the larv® are also quite distinct. There are thus, with 
D. chrysippvs , L. above mentioned, only two members of the whole 
sub-family which occur in Europe. 

The danaine egg is dome-shaped, a good deal higher than broad 
and has a shiny surface dented all over with little rounded depres¬ 
sions, formed by many rather broad ribs from base towards top, joined 
by numerous smaller ridges at right angles ; the ribs do not quite 
meet on the top of the dome but subside gradually into the general 
level around a finely reticulated surface in the centre of which is 
the mioropyle or opening through which the fertilisation takes place. 
The egg is generally laid on the underside of a leaf, always singly 
but occasionally also on the upperside ; sometimes on a twig or dead 
stem of a creeper-foodplant, flower-hud, Sec* 

The larva has been alluded to before as cylindrical in shape with 
a smooth surface, naked except for the tentacles on two to four of the 
segments 3, 4, (5 and 12, those on segments 3 and 12 always being 
present, and a round, shiny and smooth head marked with hands or 
spots. The marking of the body is either in transverse bands or a 
mixture of spots and such bands. The little caterpillar eats the shell 
of the egg as its first meal and sits on the underside of a leaf, eating 
holes in it, as a rule, instead of beginning from the edge as most 
larvai do (aid* PI. 1, fig. 3). 

The chrysalis is characteristic in shape, quite rigid in the abdomi¬ 
nal segments, short and dumpy as a rule, longest in IJestia , longer in 
Danais than in JEuplcea , with a slightly humped thorax and is fattest 
about the middle of the abdomen where there is a distinct ridge in 
Danais in the centre of segment 7 from spiracle to spiracle across 
the body. Segment 0 is exceptionally long. The colour is generally 
green in Danais when formed in nature among green leaves, very 
shiny, ornamented with brown, silver or gold spots and in Euplota 
often suffused with gold or silver. Of course, the pupa always 
hangs free by the tail as is the case in all NympUalidm (vide PI. 1, 
fig. 8a). 

* The IftitUa egg has the intersectiona of the riba with the cross-ridgea somewhat 
raised and knob-like. 
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The speoies of butterflies may be classified according to their larval 

form as follows:— 

A* Larva with fowl* pairs of tentacles, 
a. Larva banded black and white with red spots... Hestia malabarioa . 
ft, Larva banded brown and white ; no spots. 
a \ Spiracular band white touched with orange, 


tentacles flesh-coloured or pink, front pair 

generally held curled up. Euplaa kollaru 

ft . Spiracular band yellow suffused orange, 

tentacles brown, front pair never curled ... Euplaa core. 

B. Larva with throe pairs of tentacles. 

a. These tentacles on segments 3, 4,12 . Euplaa cor eta. 

ft. These tentacles on segments 3, 6, 12. 
a x . Body banded black and white with yellow 

sundorsal spots . Donate chrysippu* 

ft*. Body banded black and white with white 

spots as well as yellow ones. Danaie plexippu 

C. Larva with two pairs of tentacles. 

a. Larva banded broadly black and white.. Donate limniace . 

ft. Larva claret-brown spotted with yellow and white Donate aglea . 


The foodplants of the caterpillars of the subfamily are confined to 
the botanical families the Urticaceas (Figs and Nettles), Af ocynacecv 
(Dogbanes), and Asclepiadece with no English representative though 
Asolepias cornuti , called Swallow-wort, is introduced jn gardens of 
late years. All these plants have a more or Jess milky juice and the 
plants composing the last family are known as Milkweeds, In India 
the Milkweeds are nearly all creepers, though the best known mem¬ 
ber of it, Calotropn gig ante a , common everywhere in the Plains and 
known by the vernacular name of “ ukk'" or “ rui”, “rnadar”, is an 
erect shrub ; never growing to any great height but always con¬ 
spicuous by reason of its gregarious habit, its thick leaves and 
branches covered with a white powder, exuding a copious white milk 
when torn or wounded, and its purplish flowers. The Dogbanes and 
Milkweeds are very plentiful in India and few hedges in the country 
are without a creeping speoies of one or the other, Bestia cater¬ 
pillar has only one foodplant, the apooynaceous species Aganoma 
oorgmbosa which is only found in damp hilly jungles: for which 
reason the butterfly is limited to such localities; the larva* of the 
several species of JJanais have several foodplants each; that of 
Euplcea coreta seems to have only one, that of E • kollari has 
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certainly more than one belonging to the Fig family; E. core will 
eat many things belonging to all three families* 

DESCRIPTION OP SPECIES OF DANAINJE. 

i« Danais piexippus, L —Male and female alike. The upptmde of both 
wings is tawny, the veins bordered black ; the apical half of forewing, costal 
and inner margins also black ; three white spots beyond the cell, a white band 
across the apex divided by black veins, then a double row of white spots. 
Hindwing with no white except the double row of spots on a black marginal 
border. Undermh similar but paler. Antcmnaa black; head and thorax 
black, spotted white; abdomen dusky tawny marked with white beneath. The 
male has a pouch on the underside of hindwing near vein 2 probably connected 
with the emission of scent, Exp. 72—100mm. 

This was once known as D. genutia, Cramer. Some specimens from dry 
regions show a tendency to replace the tawny part of hindwing by white thus 
approaching the next species. 

Larva .—The shape is cylindrical with the last segment, perpendicular to 
longitudinal axis of body, the second segment slightly narrower than head, and 
with three pairs of tentacles, one to each of the segments 3, fi and 12, all sub- 
dorsal, the first pair about G’25mxn. long and moveable, the others shorter and 
fixed. The head is squarely round, quite smooth and shiny and is black in 
colour with white marginal band, another inside this and parallel to it, a white 
clypeus and labrurn. The colour of the body is velvety black marked with 
bluish-white and yellow spots and lines of the former colour as follows :—the 
belly is unmarked, divided from the dorsal half by a broad yellow band partly 
including the black spiracles ; the part of tho body above this has, on each 
segment, two centra) subdorsal yellow spots, one on each side of dorsal line 
three bluish-white spots in front of them along front margin of segment, one 
dorsal, one on each side subdorsal, and three parallel short bluish-white lines 
behind each yellow spot, all parallel to hinder margin of segment, the first one 
shortest, the hindermost longest • exceptions to this arrangement being 
segment 2, where there are only two white spots, and segment 12 where there 
are only two lines instead of three and these are continuous over the back. 
The tentacles are placed under the yellow spots, are black in their top halves 
with red bases. L. 37mm. ; B. 7m m .; H. 6mm,; L. of tentacles of 3rd 
segment: 6*25min. 

Pwpo.—‘Hemispherical in the posterior half where, slightly on the ventral 
side of the pole, is placed the stout, somewhat flattened, shiny black cremaster 
with ventral and dorsal extensor ridges and tuft of suspensory booklets at 
extremity \ in tho ventral part the hemisphere is somewhat depressed, 
passing evenly into the surface of the wingjs. The base of the hemisphere at 
centre of segment 7 is dorsally ridged from wing to wing with a line of small 
black beads or knobs on a silver band and from this ridge forward the pupa 
decreases in diameter, being all but circular in transverse section in this port. 
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up to the shoulders ; the dorsal portion of the thorax or segment 3 is humped 
suddenly from the hinder margin and gradually falls in the dorsal line in a 
curve of a quarter circle to the front of pupa ; this front or head is trans¬ 
versely square, rounded at right angles to its breadth and has a small conical 
tubercle at each end in front of each eye ; laterally the pupal breadth is 
rapidly narrowed from shoulders to those tubercles. The surface is smooth 
and shining. The colour is green among green leaves but may he pinkish 
bone-colour when pupation takes place in a box, &c.; when green the ridge 
on segment 7 is silver with black beading, there is a gold tubercular spot on 
each shoulder, a golden spot on each side immediately behind apex of thorax, 
one on hinder margin of eye dorsally, one at base of each antenna, and one in 
centre of each wing; four black spots ventrally before cremaster, which is 
also black. L. 15’5mm.; B. at segment 7 where it is broadest 7*5mm.; H. at 
same place 8*5mm. 

Habits ,—The egg is laid singly on the underside of a leaf and the 
larva always lives there ; when it first emerges it makes its earliest 
meal of the eggshell, after which it eats tender leaves, old leaves, 
stalks, any part of the plant that is eatable, voraciously, growing 
accordingly. Wanders to pupate fixing itself firmly to the underside 
of a leaf, twig, &c., for the purpose. The imago is not a butterfly of 
the open plains, preferring the vicinity of forest, woods and places 
overgrown with bush and sorub. Compared to I), chrysippus it is 
an insect of regions of good rainfall. It has the weak danaine flight 
and associates with other Danais and Euplcea in migrations and at 
Crololaria as mentioned above. It is not often seen at flowers. It 
is found throughout India, in China and Malay. The foodplanta of 
tho larva are Asolepiads of the genus Ceropegia , mostly creepers of 

small size growing in the underwood. 

Danais faegestppus, Cramer ,—Male and female like Z>. pUxippun, but 
for the greater extent of black on the apical half and margins of forewing; the 
preapical white band is divided into spots. Tho hindwing is all black with the 
cell and intervals between veins beyond it streaked with white. On the under¬ 
side the ends of the white streaks of hindwing are washed with yellowish and 
there are additional white streaks in interspaces 6 and 7. Exp, 70-78 mm. 

The insect is found in Bengal, extends to Tenasserim and the Nicobars, 
Malacca and Sumatra; there are intermediate forms between it and the last in 
the Malayan region though not in India; nothing is known of the transform¬ 
ation, though the larva and pupa are sure to be very similar to those of 
D.piexippus. / 

3 . Danais chryslppus,* X. (Pi. E, Fig. 34)—Male and female: forewing 
tawny, darker towards costa; apical third and costa narrowly black with one or 
two white spots on latter, another sometimes at end of cell, an oblique preapical 
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white bar ending in four spots at outer end and a more or less complete series 
of white terminal spots. Hindwing: colour paler, three black marks on dis- 
cocellulars; an incomplete series of white spots on a terminal narrow black band. 
Underside has the ground-colour of the hindwing and a triangular area at apex 
of the forewing oohraceous. Antennae black ; head and thorax black spotted 
with white ; abdomen ochraceous above, whitish below. Male sex-mark as in 
D.plenippua . Exp. 70-84 mm. 

Larva .—Cylindrical; shape the same as that of D. plexippu*. Here also the 
tentacles are on segments 3, 0 and 12, the pair on the first one moveable, and 
longest, the others fixed ; last segment ending in a rounded edge with a shiny 
black boss on it dorsally. The head is roundish, nearly as broad as segment 2, 
the face rather flat with a slightly depressed central line, clothed with not 
very short, erect, black hairs rather sparsely ; black in colour with a marginal 
thin white band, another one inside and parallel to it, both ending at jaws, 
a white triangular clypeus and a white l&brum. Spiracles longly oval, black, 
on the yellow spiracular band. The surface of body clothed as well as the 
tentacles with sparse, short, erect, black hairs. Colour is dark chocolate-brown 
or black with a yellow spiracular baud and a dorso-lateral row of largo yellow 
spots; a small carmine spot at base of tentacles 6 and 12, tentacles 3 and 12 
growing out of the yellow spots ; segment 2 banded blaok and white ; the 
yellow spots are wanting on segments 2 and 13, 14 , between each pair of 
yellow spots are 3 or 4 white bands over dorsum, starting from the spiracular 
hand on each side : this band is composed of contiguous spots shaped like 
molar teeth, the fangs pointing upwards, or like drops. Legs, prolegs black 
with a white baud on the bases of the latter. L. 38mra ; B. 7mm.; H. 6mm. 

Pupa .—Is the same shape as that of D . plexippus ; the ridge on segment 7 is 
here composed of a double row of beads, close together; tho cremaster is a 
short, narrow oblong with the hooklets at extremity and ventral extensor 
ridges. Spiracles longly oval, the colour of the pupa, rather large ; those of 
segment 2 mere slits. Surface of pupa smooth and shiny. Colour green ; 
cremaster and extensor ridges black •, ridge of segment 7 gold in front, blaok 
behind ; head-points gold, shoulder tipped with gold and a subdorsal gold spot 
on hinder margin of thorax. L. 18*6uun. ; L, from front to ridge 15mm.; B. 
at segment 7 : 8mm. 

Habits. —The egg is laid singly on the underside of tho leal* where 
the larva lives; eats the egg as its first meal, then the substance of 
the leaf leaving the top cuticle; afterwards from the edge in the 
ordinary way. Wanders to pupate, proceeding as does I), phaippus: 
quite normally. The imago is perhaps the strongest of the Panaines 
on the wing. It is found everywhere in India from the driest desert 
regions to those of heaviest rainfall, but is scarcest in the forest-clod 
lulls. If extends westward to North Africa and Greece in South 
Europe, eastwards to China and Celebes. In fact, it has the some 
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urea of distribution as its foodplant Calotropis under its two forms 
(L gigantea and C. procera. Asclepias curassavica of the same 
family, introduced from America and spread all over India, is also a 
favorite foodplant.. The larva? are much attacked by ichneumons* 
The species is a dry-weather one in the regions of heavy rainfall. 

Two varieties of this inseot with the hindwings more or less white 
have beeu named alcippus and alcippoides by Cramer and Moore 
in the past : they are found in the dry regions chiefly ; another 
variety in which the apical white band is altogether or nearly 
altogether wanting on the forewiug, was christened dorippns by King 
and klugii by Butler. This latter variety is found everywhere in 
India where the parent form exists* 

4 . Danais llmniace, Cramer (PI, E, fig. 33).—Male and female ; upper side 
black with bluish-white semihyaiine spots and streaks. Forewing below 
cel!: two streaks, sometimes ooalescent, with a spot beyond ; in cell: a streak 
from base and an outwardly indented sport at apex : a series of five streaks and 
two spots from eosta towards inner margin outside cell, a single spot beyond 
in interspace 3 and a double irregular submarginal series of spots, the inner the 
larger. Hind wing: interspaces 16, la and 1 with streaks from base, double 
in la and 1 ;cell ivith a forked broad streak or wholly white with a central 
dark forked line : beyond cell in interspaces 2 and 3 a slender fork, in 
4 and 5 a broad elongate spot and in G a quadrate spot; on the wing 
beyond these two series of irregular somewhat scattered spots, submarginal and 
marginal. Underside black, apex of forowing broadly and outer two-thirds of 
hindwing olive-brown ; Btreaka and spots as above. Antenna,*, head and thorax 
black, the latter two spotted and streaked with white ; abdomen dusky above, 
oohraceous spotted with white beneath. The male has a pouch on the under 
side of hindwing below vein 2 . Exp, 98*10Gram. 

Dana is septtntrlonis. Butler, differing from this species in the ground-colour 
being darker and the markings narrower, more distinct and of a bluer tint, is 
said to be a separate species. Colonel Bingham says that the short streaks 
immediately outside the coll above vein 5 of forewing are always outwardly 
acute, never truncate as in linmaee. The form, however, seems only to be 
found in the hills: Simla to Sikhim ; Orissa, Southern India, Kanara, Malabar 
and the Nilgiris; Ceylon ; Assam ; throughout Burma and Tenasserim, to 
Malayan Subregion. Ail regions of considerable rainfall. 

£ar*<* .—The shape is the same as that of ohrgeippm ; body smooth, having 
a pair of tentacles on the 3rd and 12th segments only, the former pair longer 
and moveable, the latter half the length, fixed. The head is similar also in 
colour and markings to the last species. The spiracles are black with a« 6 ne 
raised shiny border, oval in shape, rather large, situated on the dorso*ventral 
band. Colour of body is brown-black above, banded with blue-white: whitey* 
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green on belly with bands and blotches of white on segments 4, 5,11 and 12 ; 
the tentacles are black with a white stripe inside and outside for half their 
length ; on segment 2 are two white bands, the first near front margin reaching 
spiracles on each side and curving slightly back at ends, the fieeond, along 
hinder margin, not quite reaching dorso-ventral line on each sides; segment 3 
has four similar bands, parallel besides a fifth continued from stripe on tentacle 
to the dorso-ventral line ; segment 4 has four narrowish bands and a central 
interrupted one of which the basal portions only on each side exist; segments 
5 to 11 have four narrow bands, an anterior broader ono and an interrupted 
one immediately behind the broader one like that on segment 4; segment 
12 has a broad anterior hand, the stripes of tentacles continued down 
sides and two bands behind ; anal segments have a pair of bands anteriorly 
coalescing on margin and a posterior pair surrounding tho shiny black dorsal 
boss of the anal flap ; connective membrane between the segments yellowish- 
orange ; prolegs and legs shiny black with basal and preapical white band. 
L. 37mm.; B. 7mm.; L. of front tentacles, 9*5 mm. (vide PI. I.. fig. 8). 

Pupa. —Shape the same exactly as that of tho last species. Spiracles oval, 
colour of pupa. Surface smooth and shiny. Colour naturally green (if among 
dead, dry leaves or in a wooden box it is pinkish bone-colour), line of knobs on 
ridge of segment 7 golden, a golden spot on point of shoulder, a central dorsal 
one on segments 5 and 6, one behind spiracle of latter segment, one on margin 
of wing at segment 4-5, one at baso of antenua, another on eye. another be¬ 
tween eye and thorax, one lateral at hinder margin of thorax and ono subdorsal 
just abovo it, one or two on wings of which the one near outer centre is 
constant; a few black marks running out obliquely from cremaster ventrally. 
L. 22*5mm., B. 10’7mm. H., both at segment 7 ; H.at thorax-apex, 5mm,; 
B. at shoulders, 7mm.; B, at front of head,4mm. (vide PL 1. fig. 8a). 

Habits .—The habits of laying the egg singly on the underside of 
4 leaf and of the larva are the same as for the preceding species. The 
imago keeps much to wooded country and hedges around villages 
where its chief foodplnnt, Dregea volnbilis, Benth., a climbing Asde- 
piad, with large heart-shaped or oval leaves, green drooping umbels 
of flowers and watery juice, is found and around which the butterfly 
may commonly be seen flying* The plant is very common but loses 
its leaves during the dry weather. The insect exists throughout India 
and Burma and beyond as far as Siam and China. The larva has 
been found on other plants of the order Asehpiadece also besides the 
one mentioned: Cc&otropis , Hog a, for example* It is chiefly a 
monsoon speoies* 

g> - Dioali iflei, Cramer. (PL E fig. 32).—Male and female: upperrid* 
black brown with aubhyaline bluish-white streaks and spots: the fore wing has 
n short streak from base along, inner margin, two longer and thicker ones, 



54 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XIX. 


united base and generally also exteriorly below cell, a broad streak divided 
by longitudinal lines into three in it; a basal spot in interspaces 2 and 3 ; an 
irregular disoal series of three spots with two streaks above; two series of 
submarginal spots, the inner large, one in each interspace, curved in along the 
costa, the outer small, two spots to each interspace. Hindwing: interspaces 
la lb, with broad streaks from base ; 1 and cell with two streaks joined at base 
in each, the latter with short streak obliquely between their apices ; 2*8 with 
broad, elongate, inwardly pointed spots ; irregular double submarginal series of 
spots. The undertnde is similar, the markings rather larger. Antennao black ; 
head and thorax black spotted white ; abdomen black-brown, ochraceouN 
beneath. The male has patches of scent scales on hindwing near apices of veins 
la. 1 and 2 with a thickening of veins la, 2 , through the patches, 
Exp. 70*100mm. 

The Northern and Eastern form, vnelanoideu has the blue-white markings in 
interspace 1 of forewing and cells of both wings much broader, and ground¬ 
colour in them may be reduced to a slender line. Typical aglea is South 
Indian as far north as Poona. However, aglea has been taken in Burma ami 
the other in Mysore. 

Larva .—The shape of the larva is normal: cylindrical; there are two pairs of 
subdorsal tentacles, one on segment 3, the other on 12, the first pair moveable 
and long, the latter fixed and half the length ; there is a shiny patch doraally 
on anal flap. The head is round, shiny black in colour with white clypeus and 
abrum and eight white spots : one on apex of each lobe, another on face just 
below, one at bottom hinder margin above base of mandible, one at each basal 
angle of clypeus. The colour of the tentacles is claret-red marked cm the 
inside and outside for half their length with a white stripe. Colour of body iH 
blackish brown*claret, concolourous on belly, spotted yellow and blue-white 
on dorsal half; segments 3 and 4 have each a pair of large sub-dorsal spots mi 
each side, a dorsal yellow spot all near front margin besides five white spots 
• below laterally and three parallel rows of blue-white ones over dorsum on 
posterior part ; segments 5 to 12 are similarly marked except that they have 
one subdorsal yellow spot instead of two and an extra one, Rpiracular, below ; 
segment 13 has a front row of four large yellow spots and a hinder row of 
four similarly arranged, one subdorsal and one spiraoular on each side. 
Legs and prolegs shiny black with two white spots on base. L. 33mm.; B>5 mm. 

Pupa. —The shape is like that of D. pkxippuB except that the pupa is 
somewhat slighter and there is no beading to the ridge on segment 7. The 
surface is smooth and shiny. Colour is yellowish-green with a row of 10 
black spots along centre of segment 7 instead of the usual ridge, a parallel 
row of 8 black spots on segment 8 , segment 9 with 4, anal segment with 4 
black long marks, one subdorsal and one lateral on each side; on segment 
6 there is a golden dorsal, lateral and spiracular blotch : 5 in all; on segment 
5 a lateral golden mark; on segment 3 is a golden spot at apex of thorax, 
a subdorsal one just behind apex and two lateral ones at equal height on each 
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aide ; segment 2 has a lateral and a dorsal gold spot, there is one on each eye 
and one on each side of each eye ; wings also marked with gold. L. 18mm.; 
B. 9mm.; H. 9*5mm. 

Habits. —The habits as regards the laying of the egg, the life of the 
larva and the pupation are the same as for the preceding species. 
The species is common everywhere throughout its range, has a weak 
flight though it remains long on the wing flying about somewhat 
aimlessly, migrates with the others, frequents Crotalaria and is not 
a frequent visitor of flowers* The foodplant of the larva is Tylophora 
vamosa , D.; also T. tenuis , Blume, and Cryptolepis Buehanani , 
Boem, and Sch., all Asclepiads. The distribution is India and 
Burma. 

6 . Euploea coreta, Godart % ~~ Male and female: uypereide dark-brown, 
somewhat broadly paler along outer margins with a row of largish white 
spots in interspaces 1 —7 followed by a row of smaller ones, two to each inter¬ 
space, inside outer margin on forewing ; hindwing similar, the spots larger, 
the inner row elongate and paired in interspaces 16,1—3. Under aid browner, 
spots as above and a spot towards end of cell of fore wing with complete series 
of six spots between nervures immediately outside cell. The male has a pair 
of broad parallel silky bands on upperside of forowing in interspace 1 ; in the 
female their position is vuguely traceable. Exp. 92-911 rmn. 

Larva. —The shape is the same as for Danuis ; there aro paired tentacles on 
segments 3,4 and 12 which are longest on segment 3, shortest on 12, dull- 
indigo in colour and straight. These tentacles are much longer than in E. core , 
the next species. The head is round, smooth, shiny, black with a marginal 
white band and another down each side of the triangular clypeus not continued 
above its apex and a white labrum. Surface of body smooth and greasy look¬ 
ing. Spiracles oval, black, shiny, of ordinary size. The colour of the body 
varies somewhat in shade but is ordinarily a light violet* green above, chocolate - 
green on the belly ; segments 3 and 4 are always slightly yellowish dornlly ; a 
yellow spiracular line divides the belly from the dorsum with a slight yellow 
shade around the spiracles; the extreme base of all three pairs of tentacles is 
yellow ; segment 2 is light yellow with a shiny black subdorsal spot; the anal 
flap is the same colour with a large dorsal shiny black patch covering three- 
fourths of the segment, 4 all the legs shiny black. L. 3D mm.; B. 6 mm.; L. of 
tentacles of segment 3:14 mm.; of segment 4: 9 ram.; of segment 12 : 6 mm. 

Ptyw*.—The pupa of Euplaa differs from that of Damn's, in that the dorsal 
line from thorax to segment 7 as well as the lateral are both concavely curved 
and there is no sign of a ridge along centre of segment 7 ; it is dumpier, 
smoother and more eompaot altogether, That of E. core is compact, the abdo- 
menshottand sub-hemispherical from segment 7 to end, the ventrum slightly 
flattened; the cremaster forms a stalk a little► on the ventral side of pole of 
hemisphere and is somewhat bent down; head square in front, rather high 
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rounded on the edges with somewhat prominent eyes ; thorax (segment 3) is 
humped and is as broad at the shoulders us the abdomen at segment 7 ; the 
margin between segments 2 and 3 is very indistinct; segment 2 is a regular, 
semi-circular shield-like piece ; thorax front margin is rounded and the dorsal 
line runs thence up and out over the binder margin in a rounded apex ; dorsal 
line of segment 4 is parallel to the longitudinal axis of the pupa, that of seg¬ 
ments 5 and 6 runs up to 7 in a gentle curve ; there is a shallow, broad constric¬ 
tion of wings and dorsal region about segment 4, Spiracles oval, light brown, 
of the usual sixe. Colour of pupa is silver with a broad subdorsal and spiracu- 
lar band meeting on segment 6 which is entirely lightish brown as are the 
bands and segments 4 and 5, except dorsaily : shoulders and inner margin of 
wing, vortex of head, a narrow brown band along outer wing-margin, a 
broad thoracic dorsal band forking from apex to hinder margin, an oblong 
mark on wing beyond cliscoidal cell : all lightish brown ; the cremaster is shiny 
black, has a small knob at extremity and a round lateral tubercle at base ; anal 
clasper-scars black. Whole surface shiny and smooth. L. 18*5 ram.; B. at 
segment 7 : 8*5 ram. 

Habits ,—The egg is laid on the underside of :i leaf ; the larva first 
eats the eggshell, then takes to the leaf: living always on the under¬ 
side. The pupation takes place in the same wav as for Danak . The 
caterpillar is much attacked by hymenopterous parasites. The butter¬ 
fly is not common even in its limited habitat in the hills of Southern 
India along the west coast and is hardly seen at all in the dry months. 
It is fond of damp places and does not join in migrations. The 
foodplant of the larva is the apocynaceous creeper Ichnocarpux fruh's- 
cf ns , Br. 

7 . Eltplo&a core. Cramer . (PI. E, fig. 35).-—The description is the same as 
for E . coreta, the last species, except that on the underside of forowing the 
discal spots above veins 5 and 6 are never present here and, in the male, the 
two broad brands are replaced by a short, narrow line. 'Emp* 78-98 mm. 

Larva.— The larva is of the usual shape with a shiny black patch dorsaily 
near extremity, a dorsal black shield posteriorly on segment 2 and four pairs 
of subdorsal tentacles on segments 3,4, 6 and 12, one pair to each, the pair on 
segment 3 longost, reaching beyond the head, moveable, the last pair shortest: 
about as long as the larva is high, fixed. Head siirtilar to that of the last 
species with a covering of very fine, adpressed, colourless hairs; black with 
marginal white band, another down each side of clypeus and a white labrum. 
The spiracles are oval, shiny black and situated in the orange band. Surface 
of body smooth, the tentacles densely covered with short, erect, black hairs. 
Colour of tentacles and body dark-brown, sometimes with a tinge of claret, 
transversely banded with white (or colour of body bluish-white, banded with 
brown), five bands to each segment, of different lengths on one segment running 
into an irregularly bordered broad white spiracular band which is more or less 
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strongly suffused with orange. The ground-colour of the larva is sometimes 
nearly violet. L. 47 mm,; B. 6*5 mm.; H. 6 mm.; L. of tentacles of segment 
3 :10 mm. 

Pupa .—The pupa has nothing to distinguish it from the last in shape. The 
colour is silvery-golden all over with the wing-lino along the thorax, a dorsal 
thoracic band running back and forking near apex, a subdorsal and lateral 
abdominal band, all of a dirty light brownish colour ; cremaster black as well as 
last segment; two rows of black spots on abdomen, one supra-spiracular, one 
lateral to each segment. The spiracles are oval, slightly raised and the colour of 
tho body. L. 19 mm.; B, 9 mm. Larva turns rose-coloured before pupating. 

Egg .—Nearly cylindrical for 2/3 its height, the top 3/4 rather pointed, dome¬ 
shaped. Surface covered with many longitudinal ribs of small height, rounded 
iu section and broad, the interspaces being crossed by numerous minor ridges 
at right angles; the two sots covering the surface with many Rquaro, round- 
bottomed cells. Colour white immediately on being laid, turning yellow, then 
orange; finally becoming greyish just before emergency of larva ; surface 
shiny. L. 1.4 mm.; B. 1 mm. 

Habits .—This is the commonest species of Euphxta and may bo seen 
everywhere throughout continental India at all »tiines of the 
year, in the plains, in the hills, in grass-lands, jangles, on bare rocky 
slopes and in dark shady nallas, generally a few yards above the 
ground sailing along lazily in the characteristic danaino style or 
busily, if somewhat weakly, flying about in search of a suitable leaf 
or bud or twig whereon to deposit its egg. It should not be a diffi¬ 
cult quest judging by the numerous foodplants the insect has to choose 
from. It has a range of three botanical families, Urt Macros, Apoey- 
naceee and Asclepediacem. Its larva has been found upon Slreblm 
asper , Lour., Ficus bengalensis L., F.religiosa , L., F. glomerata, Roxb«, 
belonging to the first family ; Holarrhena antidysenterica, Wall., 
Nerium odorum , Boland., JV* oleander , L., Ichnocarpvs frutescevs y 
Br., of the second ; and the Asclepiad creeper He mide sinus indieux, 
Br. 

8 . Euploea kollarl, Felder ,—The most ample-winged of our three species 
of the genus. Male and female upper tide very dark olive-brown, 

paling towards outer margins ; both wings with complete or nearly complete 
double series of submarginal white spots, the inner row the larger, decreas¬ 
ing insise on the forewing towards apex where it curves in ; on the hindwing 
the row is of elongate-oval spots, much larger than the onterones; these 
outer very regular, two in each interspace on forewing, obsolete towards 
apex* Underside olive-brown, spots as above, on forewing two to four extra 
ones on disc, that in interspace 2 largest, also a small costal spot; on the hind- 
wing one or two disoal spots. Antennas very dark-brown, head, thorax and 
I 
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abdomen the same, the former two speckled sparsely white. 0 Exp. 100404mm. 

Larva*— The caterpillar is very similar to that of E, core except that the 
front pair of tentacles are generally held curled which is never the case in the 
other species (where, however, the posterior pairs may be slightly curled at the 
tips). Spiracles oval, shiny Hack, placed in spiracular band : this band here 
pure white touched with yellow-orange, while in core it is yellow; tentacles 
flesh-coloured, often light pink, more or less deeply tipped black; belly a watery 
olive-brown-groen of varying shades in different specimens : with some white 
spots; band on base of pseudolegs 7-10 and on base of true logs pure white 
(yellowish in core) ; there is a dark pulsating dorsal line. Changes to light green 
before pupation. L. 44mm.; B. 6 mm.; L, of tentacles of segment 3 ; 10 mm. if 
not curled and fimm. if curled. 

Pupa .—Is the same exactly as that of E , core except that the constriction is 
less behind thorax because the abdomen is not so swollen at segment 7. It is 
generally larger than that of core . Spiracles same colour as pupa, longly oval. 
Oolour is bright green suffused with gold through which the green is plainly 
visible; a small lateral black spot on thorax, segments 4, 6 and 11 ; a black 
streak ou hinder margin of thorax, subdorsal ; cremaster black and shiny ; 
no other marks. L. 20mm: B. 97*5 mm. at segment 7--H. at same place; 
H. at apex of thorax, 8*25 mm. ; B. at shoulders 7-25mm. 

Habits .—The egg, larva and ptipa are exactly the same as for E. 
core. The imago is particularly fond of damp places ; affecting 
much the banks of nallas in the monsoon months. It. its indeed nearly 
altogether a monsoon species ns there are very few about in the dry 
months. It keeps to one place more than any of the species of the 
sub-family mentioned in these papers and does not seem to wander 
even in the districts where it occurs. It has the same distribution 
as E. coreta on the West coast of India but has been also recorded 
from Orissa and Bengal in the East. The insect is not rare at certain 
times of the year where it occurs. It may always be known on the 
wing from the other two by its larger size and the greyness of the 
costal region of the hindwing. The larva has been found on Ficus 
hispida , L M in Kanaru and doubtless feeds on other ktwds of Fig. 

* The wale has a short, broad (8mtn. in width and length) silky band on forewing hi 
usual place and a patch of scales near subcostal rein of hindwing where the wing is 
prominently grey. 


(To be continued). 
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PLANTS OF THE PUNJAB. 

A BRIEF DESCRIPTIVE KEY TO THE FLORA OF THE PUNJAB, 
NORTH WEST FRONTIER PROVINCE AND KASHMIR. 

n y 

Limit.-Oolonel 0. J. Bambeii, 

Fellow of the Litmean Society. 

Part II. 

(Continued from pay* SOI , of Vol. XVII/)* 

EfttiCT Pf.ANTH. 

Tbkbh. 

Tkkkh with Ai.tkknatk Stipolatb Lobkd Lraves. 

Petatx Ununitkd, 

medium size; generally stellately downy leaves, 
some times simple, 4-5 by 3 in., rounded heartshaped 
midlobe longest, smooth or with few hairs above; 
stellate down beneath, leaf stalk 1-2 in. ; flowers 
in many flowered branched bunches, white or pink ; 
petals 5, exceeding the sepals in length, bracteoles 4-G 
leafy, joined below, calyx 6 lobed. stamens joined 
into a tube of 5 segments. 

large; bark grey, young parts tawny woolly,branches 
marked with large scars ; leaves 12-18 in., long 
and broad, crowded at the end of branches, smooth 
above, woolly beneath, deeply palroately 5*7 lobed, 
lobes often cleft at the apex ; leaf stalk about as long 
as the leaf, stipules large soon falling off, flowers in 
bunches 8-12 in., long, appearing before the leaves, 
yellow ; calyx, of 5 lobes, yellow with pink or purple 
at tho base ; corolla, none ; follicles 2-7 sessile, l$-3 
in. long, tapering at both ends, bright red when 
ripe, seeds oval, smooth. 

bark smooth, ashy; young branches and calyx 
covered with rusty wool; leaves 042 by 540 in., 
shallow lobes, smooth above, grey wool beneath; 
stipules with many points, soon falling off; leaf stalk, 
as long as the leaf; flowers white fragrant, & inches 
long, calyx of 5 segments, linear, sharply cut, petals 5 


Stifommtua 

ajjs fthMa M 

Xanshchampa. 

BTsnoonxAosun. 

F.B. Li. 088 . 

The Plains to 4,000 ft. 


atyflla oalyoi&ft, 

P*la. 

JfU LVAC1SA3. 

F. IL 1. L 848. 

The Plains to 8,000 ft. 


Sterculia villoaa, 

OModla % poMhwa. 
Stbbculiacbjb. 

F. B. 1.1. 3B5, 

The Plains. 
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Treks with Alternate Stipulate Lobkp Leaves. 

Petaus TTn united. 

linear, stamens joined into 20 threads, IT) with anthers 
5 without; capsule 2-6 in., long, woody, 5 angled 
brown wool outside, seeds winged. 

Pod bearing. Leave* in 2 Lobe*. 


Bauhiula racomoia 

Leo it minor,*?. 

F. B. I. ii. 27fi. 

The Plains. 


small crooked tree, rough, bark with deep cracks; 
loaves, 1A 2 in., broader than long, deeply split 
from the apex into two lobes ; petal* pale yellow, 4 £ 
in. long, stamens 10, hairy, pod fi-12 by $-1 in., 
curved, stalk one inch long, seeds 12*20. 


Baubfala purpurea, 

LEG UMIN OSAR. 

P. B.I.ii. 284. 

The Plains. 


medium size; bark ashy or brownish; young branches 
velvety; loaves, 3-0 in. long, a little longer than broad, 
split to the middle into two lobes ; petals, deep rose 
colour H-2 in. long, with a Jong stalk, stamens 3-4, 


S&ubl&la variegata, 

jfCaehuar. 

LEOUmNOSAC. 

P. B. I. ii. 284 . 

The Plains to 8,000 ft. 


medium size; bark as in the pi*eceding; leaves, rather 
broader than long, 4-0 in. long; potato 2 in. long, with 
a long Htalk, four white and one red, the white, often 
streaked with purple ; flowers fragrant, stamens 3-5 


Not Pod Bearing. 


Fyrus Pasfcla, 


see Trees, Alternate, Stipulate, Simple. 


Fyrus laaata, 

Marshal. 

Bosacras. 

F. B. 1. ii. 878. 
Himalaya» 8-10,000 ft. 
Him la, Jako, Narkanda 
(Collett). 


small; leaves lobulate, finely toothed, 5-0 by 2-4, 
in., white woolly beneath, flowers $ in., diam., 
stalks, short woolly sepals 5, petals 5, stamens many ; 
fruit in. diam., tinged with red, 2-3 seeded, pear 
shaped or globose. 


Crataegus 

ftrpaoa&tfca, 

Btonaoru, 

j'kindak. 

Kosaohaj. 


F.B.l. Ii. 888. 

Himalaya, West of the 
Chcnab, 0-9,000 ft. M nrree. 


small; branches with spines; leaves 1-2 in., 
wedge shaped at the base, 3-5 lobed, lobes sharply 
toothed towards the tip: stipules leafy soon falling 
off; flowers £ in. diam., white, odorous, sepals 5, 
petals 5, stamens many ; fruit, scarlet, 2-3 stones,- 
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Trees with Alternate Stipulate Loiied Leaves. 


Petals Un united. 


OmI iMgtui OUrksl, 

KOBAOME. 

F. B* I. ii 888. 
Kashmir, 8,000 ft. 


small; softly woolly; leaves 2-4 in. oblong, 
base wedge shaped, segments oblong toothed at the 
broad tip, stipules very large, semi-circular and 
curved, toothed ; flowers less than 4 in. diam., sepals 
5, petals 6, stamens many ; fruit green, i in. diam., fi 
seeded with 5 ridges. 


Petals None. 


Monts albs, 
Morns Indloa, 

F. B. T. v. 403. 


Fruity a Compound Berry. 
see Trees, Alternate, Stipulate, Simple, 
see Trees, Alternate, Stipulate, Simple. 


Moms sorrsta, 


see Trees, Alternate, Stipulate, Simple. 


Flovier* on long stalked Globose Heads . 


Plataaus oriental!*, 

Chenar. 

Platan ao EyE. 

F. B. I v. 604. 

Himalaya West of the 
Sutlej, 4-8,000 ft. 


large ; bark flaky whitish green and smooth be¬ 
neath ; leaves 6-0 in. diam., usually broader than long, 
palraately 3-5 lobed, lobes irregularly toothed, stipules 
on shoots leafy and lobed; heads 1-11 in. diam., 2-3 
on one stalk, male without bracteoJes, female with 
bracteoles ; ripe carpels with pyramidal tips, seeds 
linear. 


Treks with Alternate Stipulate Compound Leaves. 
Pktai* ILnunited. 


Bombs* mslAbarioum, 
Silk oottontree, 

Malvao mm, 
F.B.LL840. 

The Plains to 6,000 ft. 
Simla (Collett). 


large ; trunk more or less buttressed, branches 
and young stem covered with conical prickles ; leaves 
digitate 5-7 leaflets ; flowers appearing before the 
leaves 4-5 in. across, crimson or yellow, calyx leathery, 
silky felted within, petals 2-3 in, long, felted with 
star-shaped hairs, stamens many, joined below into a 
tube ; capsule, 5-7 in, long, oblong, downy, green ; 
seeds smooth covered with silky wool. 
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Takes with Altkknate Stipulate Compound Leaves. 
Petals Ununited. 

* Pod liEAKiNu. 

Pinnate vnth 3 Leaflets. 


Oft?toll (Ulbcrffirt- 

&t»da* 

LBOUMINOBwE. 

F. B.I. il. 161. 

The Plains to 4,000 ft. 
Butlej Valley (Collett). 


medium sis© ; round grey branches ; leaves 6-12 
in. long, polished green above, end leaflet 3-6 
in. long ; flowers, whitish or pale pink, calyx & 
in. long, corolla £ in. long ; pods, flat, jointed, 2-4 
by $ in., seeds 2-5, 4; in. diam„ smooth, brown, 
flat. 


KrythrlXUb l&dica, medium size ; grey bark, branches prickly, prickles 
Indian cor&l tree, usually black ; leaflets broad ovate ; leaves appear 

Pangra. after the flowers, flowers coral red, 2 j in. long in 

Lkgdminosjb. bunches 6 in. long or more ; calyx bell shaped, 5 

F. 13. I. il. 188. toothed, petals 2 in. long, standard large, wing and 

The Plains to 4,000 ft. 8Jua j| 10, upper one often ununited, pod 

4 to i ft. long, cylindrical with contractions ; seeds b-8. 


Srythriaa auberoaa, 

Dhauldhak. 

Leouminosa::. 

F. B. I. ii. 190. 

The Plains to 4,000 ft. 


medium size ; corky, deeply cracked bark, yellow¬ 
ish, prickles yellow, leaves appear after the flowers, 
leaflets broad ovate ; flowers coral red, 1J-2 in. long, 
calyx top shaped, 2 lipped ; pod } ft. long cylin¬ 
drical narrow, seeds 2-4. 


Bute* fron&oift, 

Phuk. 

Lkguminobas. 

F. B. I. ii. 194. 

The Plains to 4,000 ft. 


small crooked tree with stout trunk ; leaflets 4-8 
in. long ; flowers 2*3 in. long, orange red in 
axillary or terminal racemes, calyx £ in. long, brown 
velvety, petals white woolly over the orange red ; pods, 
4-8 in. by 14-2 in., seeds 1 in upper part of pod. 
This tree yields an astringent gum like kino, also lac 
aud lac dye. 


Pinnate with 3*5 Leaflets. 


Salbwto sumo, 

Shittam, Tall 
LxauMiNosJS. 

F. B. I. ii* 931. 

The Plains to 4,000 ft. 


large; bark grey, furrowed vertically flaking in 
narrow strips; leaves 4-5 in. long, leaflets alternate 
ovate, long pointed ; flowers, J-f in. long, whitish 
yellow, in small branching racemes, stamens f; pods 
2-3 in. by j-i in., seeds { in. long, kidney shaped* 
1 -8. This tree yields excellent timber. 
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Trees with Alternate Stipulate Compound Leaves. 
Petals Ununited. 


Pongwaia glabra, 

Papar. 

L EG U MIN OS AC 

F. B. I. ii. 240. 

Tiie Plains to 2,000 ft. 


desalPinia, op Pola- 
clana puloherrima, 

Krithnachura. 

Leoumxnos-®. 

F. B. 1. ii. 356. 

The Plains. 

Fuklaao&U mu- 
imu, 

Vilayati kikar. 
L&guminosjb. 

F. B. f. ii, 200. 

The Plains to 3,000 ft 


OtuuU Flttulh, 
lr.AUa laburnum, 

A malt at. 

Leguminosje. 

F. Br 1.2i« 261. 

The Plains to 8,000 ft. 


Tamtvladna ludlaa. 

W1SRPIVIISR91VW1P, 

Tamarind, 

7mH. 

IiJKKTHlNOeUE- 

F. B. I. ii. 278. 

Tho Plains. 


Pod rearing. 

Pinnate with 6-many Leaflets. 

medium size ; bark greyish green ; leaves 8-10 in. 
long, leaflets 5-7, 2-4 in. long, flowers £ in. long, 
whitwh tinged with violet or pink in axillary racemes; 
pod l £-2 in. long, £-i in. thick woody, with a curved 
point; seed 1,1 in. diam. Oil from the seeds is used 
for lighting and as a cure for skin diseases. 

Leaves Bipinnate . 

small; prickles, on branches few and scattered ; 
pinna) 12-18, leaflets oil the pinna) 20-24 ; flowers 
largo, scarlet yellow, calyx 5 cleft to base, petals f>, 
nearly equal, stamens 10 , pod nearly straight, 2-3 in. 
long, narrow and thin, seeds 0 - 8 . 

small; sharp woody spines, the remains of the leaf 
stalks of bipinnate leaves with 2-6 pinna) in the 
axils of two stipulate thorns, leaves bipinnate, pinna) 
£-1 ft. long, stalks much flattened with or without 
minute leaflets ; flowers yellow £ in. diam. in short, 
racemes, calyx lobes nearly equal, petals equal, pods, 
3-4 in. long, like a necklace of beads. A native of 
Tropical America. 

Leaves Pinnate. 

small; leaves 1 ft. long, leaflets 2-0 in. long, stipules 
minute, racemes as long as the leaves pendulous; 
flowers 1 in. long, yellow, petals broad, nearly equal, 
stamens 20 ; pods, 1-2 ft. long, cylindrical, 1 in. 
thick, seeds many, embedded in sweet blackish pulp, 
purgative. 

largo ; leaves 3-G in. long, leaflets £ in, long 20-30 ; 
flowers pale yellow streaked with rod in racemes, 
calyx teeth 4, petals 8, £ in, long, stamens 3 ; pods, 
3-8 by 1 in*, leathery flattened, seeds, J in. diam* 
embedded in brown pulp, brown, shining. 
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Tusks with Ai.teunatk Stipulate Compound Leaves. 
Petals UNUMTI I). 

Pod bearing, 

IjF.AVES BlPlNKATK 
Flowers Minute. 


Proiopis spicigrera, 

Jand. 

hmumvosM. 

F. B. I. ii. 388. 

The Plains. 


medium size, with extremely long tap root 
Mattered broad conical nearly straight, prickles 
in. long ; pinna) 4,1 -2 in. long with a gland between 
each pair, leaflets 8-12 puirH, in. long; flowers 
yellow, in spikes, 2-8 in. long, calyx minute 5 toothed, 
petals 5, atamous 10 ; pods, MO in. long cylindrical 
with contractions at intervals, edible, seeds in mealy 
pulp, oblong. 


PrOBOPU Stopha&i&na, small ; copious slender prickles, leaflets smaller than 
Chog ah. the last ; flowers rather larger; pods, A 1 in. long, 

Leguminosas. A in. thick, otherwise like the last species. 

F. B. 1 .if. 388, 

The Plaints near 
Peshawar. 

Flowers minute in Hound Heads ; Spines Long and Straight. 


Acacia, Faraoaiana, 

Vilayati hikar . 

F. B. T. ii. 392. 

The Plabia to 8,000 ft. 


small; slender zigzag branches with grey dots ; leaf 
stalk 144 in. long with 2 straight, stipular thorns, 
pirmtu 4-8 pairs, 14 J in. long; leaflets 10-20 pairs 
| in. long; flowers bright yellow, fragrant, heads less 
tlmn £ in. diam.; pod, 2-3 in. long, i in. thick, cylin¬ 
drical, sutures straight ; seeds in two series in pulp. 


Acacia Arabics 

Babul hikar. 

F. B. r. ii. 298. 

The Plains. 


small; finely grey downy branchleis, spines stipular, 
straight tj -2 in. long ; leaves 1-2 in. long, pinna; 
3-0 pairs, J4J in. long, leaflets, 10-20 pairs, in. 
long, heads, £ in. diam.; flowers yellow, fragrant ; 
pods usually solitary, 8-0 in. long, straight, stalk 
H in. long, sutures deeply indented between each 
seed, grey downy, 8-12 sooded. 


AOftOlftftar&il, 

Pahari hikar* 
Lgguminosje. 
F.B, l.a. 393. 

The Plains. 


small; general habit of the last but differs by its 
leaves having fewer leaflets, 1246, its flower having 
an unpleasant smell and its straight sutured pod, 
profusely veined, smooth, 640 seeded, generally 2-4 
pods from one flower head. 
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Tubes with Alternate Stipulate Compound Leaves. 

Petals Ununitkd. 

Pod Bearing. 

AOROlE small; general habit, of the last but the pod is 

JaoftUCme&tll, thin, broad, flat, smooth with straight sutures, grey, 

Lbgu min< bjb. *2-3 in. long, 5-6 seeded with a stalk in. long. 

F, B. I. if. 208 . 

The Plains. 

AOEOiA leUOOPUM, readily recognised from all the above by its brau 
Fltnj) rasru . ched racemes of flowers. 

LcouMiNofL*. 

F. B. 1. il. 294. 

The Plains. 

Flowers minute in Sjrike* y Spines, Short and Hooked . 


Acacia Oatechu, 

Khair , Kntoh. 
Lkouminosas. 

F. B. I. il. 295. 

The Plains to 8,000 ft. 


medium size ; bark brown, hangs down in long 
strips ; spines brown in pairs, short curved ; leaf 
stalk, 3-4 iu. long, often prickly, pinneo 20-40 pairs, 
leaflets, 30*50 pairs, j in, lorg, linear; flowers pale 
yellow ; pod, 2-3 iu. long, straight, flat, dark brown, 
shining, 5-6 seeded. 


Acacia Scnogal, 

Khar , kumtft, 
Lkguminos.*. 

F. B. I. U. 205. 

The Plains, KohUk. 


small; flexuose grey branches; spines small often 
in threes, hooked or straight, polished and black ; 
pinnae, 3-5 pairs, leaflets, 8 14 pairs ; flowering spikes, 
white, fragrant, 2-3 in. long, longer than the leaves 
calyx bell-shaped, teeth angular, stamens yellow ; pod, 
3 in. long, j in. broad straight, thin, somewhat, depres¬ 
sed between the 4-6 seeds. 


Acacia IfoAsata, 

Phulahi , 
IiKOUMtNOSJE. 

F. B. 1. il. 298. 

The Plains to 4,000 ft. 
fctiui (Collett). 


medium size ; grey smooth branches ; spines stipu- 
lar in pairs hooked, stout, dark brown, polished, 
pinnse, 2*3 pairs ; leaflets, 3-6 pairs ; flowers white 
or pale yellow, fragrant in drooping spikes ; pod, 2-41 
in. long, straight, flat, smooth, glossy narrowed to 
a short stalk, 3-5 seeded. 


Flowers in Round Heads, 


Alttssl* Lsbbok, 

Sirin, Siren, 
LEGUMINOUS. 

F. B. 1. il, 298. 

The Plains to 8,000 feet. 
Talley* below 8imla 
<Oolktt). 


large; bark grey; leaves, 342 in, long; pinna), 
4 - 8 , leaflets 1 - 1 $ in. long, 6-20 pairs on each pin me 
obtuse ; flower heads, l^J in. across, white, fragrant, 
on stalks 2-4 in. lpng in clusters of 2-4, stamens 
long, rose colour, many, protruding like a shaving 
brush; pods, 4*12 in. long by 1*2 in. broad, blunt at 
both ends, flat,smooth, straw coloured; seeds, 4-12. 
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Tasks with Alternate Stipulate Compound Leaves. 

Fetaw Ununited. 

Pod Bearing. 

Flouw a minute in Round Heads. 

Alto n* oftorato- medium size; bark dark grey; leaves, 6-12 in. 

long, pinnae 3*4 pairs, 5-8 in. long; leaflets 8*20 
pairs on each pinnae, $-1 in. long, obtuse ; heads 
small, few flowered arranged in a terminal brauched 
raceme ; flowers $-1 in. across, of which nearly all 
consisting of yellow stamens, yellowish white, fra¬ 
grant ; pod 0-9 inches, about 1 inch, broad, thin, 
reddish brown, 8 12 seeded. 


flint*) 

Kali Siri*> 
LEGUMINOUS. 

F. B. 1. u. 299. 

The Plaint to 8,000 ft. 


Altosl* PrOOflP*, 

Safed Siri*. 
liEOUMINOBJK. 

F. B. I. it. 299. 

Base of Himalaya. 


large ; bark yellowish or greenish White, smooth 
peeling off in thin flakes ; leaves 10-15 in. long, pinna* 
3-5 pairs, 6-0 in. long ; leaflets 6-12 pairs on each 
pinna:: heads, small 4 in. diameter, 15-20 flowered 
in clusters of 2-5 on terminal branched racemes 
12-24 in. long, flowers yellowish white, .{in, long, 
stamens { in. long; pods 4-6 in, long by 4-4 in., 
smooth, brown, 8-12 seeded. 


▲lttute JullbrUsla, 
v&r. KolUa, 

LaUirU , bri*d. 
LKQUM 1 N 08 JK. 

F. B. I. U. S00. 
Himalaya to 6,000 feet. 
Semi (Collett). 


medium size ; bark dark grey, smooth, with long 
horizontal wrinkles ; leaves 6-12 iu. long, pinna) 
6-12 pairs, 3-5 in. long, leaflets 10-25 pairs, in. long, 
narrow, sensitive ; heads round, not on branched race¬ 
mes, flowers pink, 1-1 4 in, long, consisting chiefly 
of stamens; pod 3-5 in, long by J-J in. linear, thin, 
8-12 seeded. 


Al tofll* fltttul*t*, medium size ; bark grey, with short vortical wrinkles 
tSiraa. crossed by deeper horizontal cracks; stipules large, 

Lr.ouMlNosAR. sharp pointed ; leaves 7-12 in, long, pinnae 6-16 pairs, 

F.B # I. li. 800. 4-6 in. loug, leaflets 20-40 pairs, £-4 in r long, 

Himalaya to 4,000 ft. tapering from the broad base ; heads in branched 
Below 8 lpi (Collett). racemes ; flowers odourless, yellowish white, stamens 
tinged with red ; pod 5-6 in. long by $-1 in., pale 
brown, 8-10 seeded. 


fttbfleoloUui duloe 

Vilayati imli. 
Leguminos®. 
F.B.Lii. 801* 

The Plains. 


small; leaves and branches, smooth; stipules, 
spinous minute, pointing upwards ; pinnae, 2 t leaflets 
2 , 1-2 in. long, obtuse; heads dense, $-( in, broad 
in long branched racemes of minute white flowers, 
pod, twisted when ripe into a circle, 4-5 in. long 
indented between the seeds, which are embedded in 
white pulp, sweet, edible. 



PLANTS OP THE PUNJAB . 


67 


Trices with 


Pyrus Auouparia, 
Stowaa, Mountain 
A«h, 

J?a££al, rungrek . 
HOSAGJLXL 

f. B. i.ti. ars. 

Himalaya, 11-18,000 ft. 
Hatfcu (Collett). 


Pm* feUoloM, 

.S’uiia, hulia. 

Rosacimb. 

K, B. 1 . ii. 870. 
Himalaya, 0-12,000 ft. 
Httttu (Collett). 


Trees with 


Ooooulua lanrlfolia, 

Tdphara . 

Men is term a grab. 

F. B. 1. i. 101. 
Himalaya to 6,000 It. 
Soni CCoUett). 


Pamiris artionlata, 
Ftratk. 

Tamabiscineje. 

F. B. I. i. 840. 

The Plains. 


Alternate Stipulate Compound Leaver. 

Petals Unbnitkd, 

Not Pod bearing. 

Fruit Bound or Pear-thapid. 

small; young parts with white cottony wool, «omo 
times persisting on stalks of leaves and flowers ; 
leaves pinnate, 4-0 in. long, leaflets 15*25, £-2 
in. long, sharply toothed, white beneath ; flowers 
pink, i-J in. diam. crowded in branohing clusters 
nearly at the same level, petals 5, stamens many, styles 
2-5, base woolly ; fruit, red; round, in. diam., 
crowned with the persistent calyx. 

small; hairy ted brown down on leaf and flower 
stalks; leaves pinnate, 4-6 in. long, leaflets 20* 
30, 1-1 4 in. long, sharply toothed ; flowers greenish- 
white, smell unpleasant, J in. diam.. crowded in 
downy branching clusters with linear bracts, nearly 
at the same level, petals 5, stamens many, styles 2-5 ; 
fruit, round or ovoid, red with blue bloom. | -J in. 
diameter. 

Alternate Ex.stipulate Simple Leaves. 

Petals Ununited. 

small ; branches hanging down, angled, branch- 
lets bearded at the base ; leaves 3-6 in, long, dark 
green, tapering from both ends, shining ; flowers in 
racemes with branching stalks, shorter than the 
loaves, minute, sepals 6 in 2 series of 3, petals 6, 2 
lobed, stamens 6 ; drupe minute, blaok, & in. diam., 
generally 3, depressed laterally, stone horseshoe 
shaped, keeled and with tubercles. 

small; looks something like a fir, branches jointed : 
leaves, minute pressed against branch, apex triangular 
scale like, sheathing, often white with saline efflores¬ 
cence, flowers in slender spikes collected in terminal 
branching racemes, pink, £ in. diam., sepals and 
petals 5, stamens 5 ; capsule 3-5 valved, seeds small 
with a tuft of long hairs. 
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Turks with 


Cltrtft Awaatium, 
Or&ttffo, 

Sating i. 
ttUTACEAB. 

F. B. I. i. 615. 

The Plains to 2,000 ft. 


Citrus decuman*, 
Bhaldook, Pamolo, 

Chain*'ra. 

RtTTACEAB. 

F. B I i. filO. 

The Plains. 

tf ellcama diUealao- 
foils, 

Ki»na % harken. 

Sabiacejh. 

F. B. Mi. 4. 

Himalaya, 4-8,000 feet. 
Simla (Oullett). 


Keliosma pangeaa, 

Ko pp r, bakes A. 
SABtACRAS. 

F. B. I. If. 4. 

Himalaya, 8*8,000 ft. 
Narkauda (Collett). 


Iftaglfora ialloa, 
lfoaso, 

Am. 

AXACARDI acral 
F. 8* I, if. !«. 

The Plaiua to 6,000 ft. 


Altkrnatk Ex9tifulate Simple Leaves. 

Petals Ununitku. 

small; young shoots greenish-white, usually spinous; 
leaves, really of one leaflet jointed to the leaf 
stalk, which is often winged, they appear to be 
simple leaves, but are really compound, the other leaf¬ 
lets haring been suppressed, gland dotted, edges 
finely toothed, 2 in. long, flowers pure white, sweet 
scented ; fruit, round, flattened at both ends, orange, 
rind thin, loose, pulp sweet. 

small; young shoots downy, and usually spinous ; 
leaves 0*9 in. long, stalk broadly winged ; flowers large, 
white, strongly scented ; fruit very largo, 5 in. dinm. 
round or pear-shaped ; rind very thick, pulp yellow, 
pink or crimson, sweet or acid. 

small ; branches, loaf and flower stalks covered 
with rusty down ; leaves 0*12 by 8-5 in. margin 
sharply toothed rough with minute dots above 
abruptly pointed ; flowers stalked, minute, white, 
loosely scattered in branching racemes with bracts 
sepals 6, concave, petals 6, o outer concave, orbicular, 
2 lobed, stamens ft, two with anthers, three without, 
fruit round, i in. diam., black, one stone. 

small ; branches, leaf and flower stalks covered 
with rusty down ; leaves 5-9 by 2-8 in., margin toothed 
with distant large teeth, long pointed ; flowers 
larger than tho last, white small, sessile closely 
packed on branching racemes, bracts soon falling, 
bracteolos I or 2 below the sepals ; fruit, ^ in.dtam. 
round 

large ; smooth except flower stalks ; leaves 6-16 
in. long, shining, margin smooth, crowded at the 
end of branches, stalk 1-4 in. long, swollen at 
the base; flowers yellow, fragrant, in branched downy 
racemes, calyx lobes 4-6, soon falling off, petals 6, with 
B ridges, stamens 4-5, one much ihe largest; ^fruit, 
large, yellow, fleshy, flattened lengthwise; stone, 
fibrous, large. 
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Trees with Alternate Exstipulate Simple Leaves* 
Pet ala Unonited* 


Simscarpu* Ano- 
otrdlum, K*xkl&* 
auttrsu, 

Bhilawa. 

AWACARDIACEAS. 

F. B* 1. H. 81* 

The Plains to 8,600 ft. 


medium size ; bark exudes a dark acrid juice 
young parts, leaf stalks, under surface of leaves and 
dower stalks covered with pale velvety down ; leaves 
9-30 by 5-12 in., flat, leathery, oblong, tip rounded, 
margin cartilaginous, stalk, 1*2 in., clustered at 
the end of branches ; flowers greenish'White, j-J 
in. diam., in erect terminal branching racemes, 
calyx 5 lobes, petals 5, stamens 5-6 ; bracts lanceo¬ 
late ; fruit 1 in. long, ovoid, smooth, black in a 
fleshy orange-red cup, seed one. The acrid juice of 
the fruit is used for blistering and to simulate bruises, 
also to mark linen. 


BarringfcoaU aou- 

tft&ffUlft, 

Samundar phal, Jujar. 

Myrtacble. 

F. B. I. ii. 608. 

The Plains. 


small ; leaves 5 by 2 iu. crowded at the ends 
of branches, short stalked, minutely toothed ; flowers 
deep pink in long hanging racemes, racemes often 
1 ft. long, calyx lobes 4, petals 4 or 5, small, stamens 
red, far protruding, many ; fruit 1 - 1 J by £-J in. 
four angled, equally narrowed to each end, crowned 
by the calyx, seed one, ovoid, 1 in. long. 


Ctereyfr &zb:m, 

Sumbi. 

Myrtacm. 

F.B.I.M. 511* 

The Plains to 4,000 ft. 


medium size ; bark dark grey, peeling in narrow 
strips ; loaves 6-12 by 3-6 in. broad rounded at the 
apex, smooth, minutely toothed ; flowers 3-4 in. 
diam. scattered on spikes, calyx bell shaped 
lobes, ovate 4, petals 4, 1J in. long, white, soon 
falling off, stamens red, many in several sories ; fruit 
round, 2-3 in. diam., crowned by a pit with the calyx 
teeth round it. seeds in*, oblong with rounded 
ends. 


tfarlaabwonlatfoil*, see Trees, Alternate, Exstipulate, Lobed. 


Gornui moorophylla, see Trees, Opposite, Exstipulate, Simple. 

'V 

OMOUOttflfcgft, 


mo Tree*, Opposite, Exstipulate, Simple. 
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Trier with Alternate Bxstipelate Simple Leaves. 


Piftrii d vililolii. 

Mi 'MUM Mi w f 

Eeioaoejb. 

F, B. I. til. 460. 
Himalaya 8-8,000 ft. 
Simla (Collett). 


AbododmAroa 
arboreum,, 

Burant. 

Kiuoaceas. 

F. B. t. Ul. 46fi. 
Himalaya, 6 - 10,000 ft. 
Simla (Collett). 


Meesaindioa, 

MYBBINACBA5. 

F. B. I. Hi. 609 . 

The Plaint to 6,000 ft. 
Amballa district, Simla 
(Mclntlre). 


awtooift butfottft, 


JOmuoss eUo?i, 

Mat(tori. 

Sapotacble. 

F. B. I. lit. 648. 

The Plains. 


Petals United. 

small; bark thick deeply furrowed, peeling in 
narrow flakes ; leaves 8-7 by 1-4 in,, ovate, smooth, 
flowers J'i in, long white bell-shaped, bracteolate 
in narrow bracteate racemes, 4-10 in. long, calyx 
teeth 6 , triangular, corolla lobes 6 recurved ; stamens 
10 , with 2 filiform tails, capsules £ in., round, 
smooth, splitting into five valves, seeds minute, many, 
linear oblong. 


small ; bark reddish brown, thick, furrowed, peeling 
in nurrow flakes ; leaves 6 by 1 ] in., often clustered 
at the end of branches, oblong, narroWed at both 
ends pointed, whitish, felted beneath, somotimes 
brown, flowers 1 - 1 J x $-1 in., red, widely opened in 
dense clusters, calyx lobes in. wide, ovate, corolla 
bell shaped, lobes 5, stamens 10 , fruit, a capsule. 1 x^ 
in., cylindrical, curved with longitudinal ridges. 


small ; branches long and straggling ; leaves 5 by 
1 j in., leathery, pointed, margin toothed ; flower 
white, small in branched racemes, calyx lobes 5, 
blunt, corolla 5 lobed twice the size of the calyx 
stamens 5, short ; fruit a round berry about the 
size of a pepper corn, fleshy, juicy, pinkish white when 
ripe, crowned with the calyx, seeds many, hollowed out; 
at the base. 


see Shrubs, Alternate, Exstipulate, Simple. 


large ; young shoots, flower stalk and outside of 
calyx covered with rusty velvet ; leaves by 1J in* 
smooth, short pointed, usually crowded at the end of 
branchlets; flowers white, fragrant, in dusters, calyx 
with 8 segments in two series, corolla lobes 18-80 
in two series, narrow pointed, stamens 8, staminodes 
8 , all hairy ; berry J-l in., ovoid, one, rarely two 
seeded, yellow, edible. 
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Tree* with 


aOmusep* AmmoA**, 

Kirui. 

Sapotaoile. 

F. B. I. iii. 548. 

The Plains. 


SioiPTros monta&ft, 

JHMtend*. 

Ebenaceas. 

F. B. I. iii. 555. 

The Plains east, of the 
Ravi river. 


Zttospyroa Lotus, 

A ml ok. 

Rbbnaokjb. 

F. B. 1. iii. 565. 

West Punjab, Hazara, 
3-5,000 It, 


Symplooot cratm- 
» 0 UU*, 

Ludh % lodar. 

STYRAOEJC. 

F.B. L Hi, 573. 
Himalaya, 3-8,000 ft- 
Harkanda (Collett), 


Alternate Exstipclate Simple Leaver 
Petals ITntted. 


largo; leaves 84 by 1J-2 in., scattered 
leathery, smooth, dark green, broad tip, apex notched 
or rounded ; flowers whitish yellow £ in. across, 
calyx segments 6, corolla lobes 15-20, stamens 6-8, 
staminodes 6-8, smooth, often two pointed, in short 
stalked clusters along the branches as well as at the 
ends ; berry | by | in., one. rarely two seeded, 
edible. 


medium size ; often spinous on branches, bark 
pinkish or bluish grey, thin and smooth on branches, 
on trunk almost black, deeply cracked ; leaves 2-4 by 
1 -1$ in., light green, ovate, soft, velvety or smooth; 
flowers white, male in clusters, female solitary, larger 
than the male, calyx lobes 4, blunt, velvety on both 
sides, petals 4, stamens 16 in 8 pairs ; fruit round 
£4 in. diameter, yellow supported by the leathery 
enlarged calyx, has an unpleasant smell, bitter, 
seeds embedded in pulp. 


resembling the last, but the leaves are larger 6 by 
2 in., the fruit is eaten, dark purple, round or 
ovoid, sweet. 


small; bark light grey, corky with long vertical 
furrows ; leaves 2-4 by 14 £ in., ovate, long point¬ 
ed, minutely toothed with a black tip to each tooth, 
turning yellow when dried ; bract one, braoteoles 1 -3 ; 
flowers white, sometimes yellow, fragrant, J in. 
diatu., in terminal branching racemes, 1-5 in,, 
calyx bell shaped, lobes 4-5, corolla 5, cleft nearly to 
the base, stamens many in 5 bundles; fruit dru¬ 
paceous, ovoid i in. long, crowned with the calyx, 
usually -one seeded. This plant yields a yellow 
dye- 
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TKEBS WtTB AxTBBNATB ExSTrPDLATB HlMPLK IjEAVEH. 

PBTAM) United. 


Plaaurl* MUttfolU, 
7rftaeitoni ttn, 

Gulch in. 

APOUYNACEJE, 

F. B. I. Hi. 641. 

The Plains to 3,000 ft. 


OorAlft IfiySft, 

La turn. 

Bouaginaceje. 

F. B. 1. It. 180. 

The Plains to 5,000 ft. 
Valleys below Simla 
(Collett). 


OordU ob liana, 

Chota lamra. 

Bob AO IK AGE JB. 

P. B. I.It. 187* 

The Plains. 

Oordia Eotiil, 

G*ndi. 

Houaginaceas. 

F. B. I. iv. 188. 

The Plains. 

Oordia TMtlta, 

Kuin/iaiman, Knthbi. 
Boraginace^e. 

F. B. I. It. 180 
Himalaya l-4,OOoft. 


Sferttte acuminata, 

Puna, 

fiOBAGlKACBJB* 

F. B. 1. iv. HI. 

The Plains to 5,000 ft. 


small; branches thick and fleBhy, juice milky 
leaves at the end of branches ; leaves 6-15 in. 
oblong, acute at both ends; flowers 2-3 in. diam. 
in terminal clusters of 2-3, white with yellow 
centre, fragrant, calyx 5 lobod, corolla tubular below, 
flat and spreading above ; fruit a follicle 5 in. 
long, cylindric ; seeds oblong, winged. 

small; bark grey or brown with shallow longi¬ 
tudinal wrinkles; leaves 3-6 by 2-4 in. broad ovate, 
leathery, smooth above and below except when young 
stalk 1-2 in. long; flowers white, small, in clusters 
of 2-8 in., calyx teeth 4-5, petals 5 united below 
stamens 4-8, hairy ; berry, yellow or pinkish, glossy 
when ripe, edible, one stone rough, hard in viscid 
sweetish pulp, used for bird lime and as a cure for 
coughs. 

small; shoots yellow hairy ; otherwise like the last, 
but flowers a little larger, fruit edible. 


small; leaves 4 by ins., nearly opposite, 
oblong, narrowed at the base, stalk } in.; flowers 
smaller than C. Myxa and in smaller clusters, petals 
4 ; fruit usually one seeded, edible. 

small; shoots yellow woolly, bark greenish grey 
smooth, peeling in large pieces, leaves 3.6 by 24*3 
in,, broad, long pointed, leathery, velvety beneath 
till mature ; flowers yellowish-white in dense clusters, 
corolla lobes 4 in.; fruit J in, long, oblong, sharp 
pointed. 

medium sise; trunk deeply grooved, bark brown 
with longitudinal cracks; leaves 3-5 by 1-24 in*, 
oblong, pointed small toothed, smooth, leathery; 
flowers white, fragrant, small, in large branching 
dusters at the end of branches, calyx 5 lobed, penis* 
tent, corolla 5 lobed, rotate, stamens 6; drupe 4*4 



PLANTS OF THE PUNJAB. 


Tk£U8 WITH 


SfcrotUl ® vis, 

Chamrer. 

Boraoxxaoejb. 

F. B. I. i?. 141. 

The Plains to 8,000 ft. 
Sutlej Valley, Basantpnr 
(Colltjii). 


Bride!!* retu»4, 

Pat her , in ark. 
Buphobbiace^. 

F. B. I. v. 368. 
Himalaya, 3*3,600 ft. 


Brtd*lU moatuifc, 

'Jondnt, largnatia. 
EUPHOBBl AtfiiE. 

F. B. I. v* 360. 

Himalaya, Kant of the 
Jhelnm river 3-8,000 ft. 


ftaoourtt* Avaest' 
cU, nr, ocol<Uaj*li», 

IjM, hakai. 

Btxaubjs. 

F. B. I. i. 108. 

Low fcUfci to 3,^00 ft. 
S not (Collett). 


70 


Alternate Exstipolatk Simple Leaves. 

Petals United. 

in. diam.. short, obtuse, edible, red or black, not 
ribbed with two stones, one or two seeded. 

medium ai«e ; bark smooth, grey ; leaves 5 by 2i 
in., margin even, ovate oblong; flowers in one sided 
slender spikes not always at the end of branches, i 
in. diam., white, calyx 5 deft, corolla f> lobed. 
spreading, stamens 5 ; fruit a drupe \ in. diam., 
depressed, round, red. four ribbed with one to four 
one-wtedod stones. 

small; bark thin, grey or brownish black; spinous 
when young; leaves 3-d in. long, very leathery, 
oblong ; flowers small, yellow, in clusters on long spikes, 
bracts small hairy, calyx 4-6 lobed, petals 5, in male 
flowers stamens 5 united below, in female flowers 
styles 2 with 2 branches each ; fruit } in. diam., 
round, purple black when ripe, resting on the flower, 
fruit edible, sweet, one stoue. 

small; bark dark grey, branchiets often dotted with 
warts ; leaves 3*f» in. long, blunt or sharp pointed, 
shining above, ovate ; flowers small greenish yellow in 
axillary clusters, male and female togetkor, bracts 
many, crowded, velvety, calyx lobes 6, sharp pointed, 
petals 6, round, shortly stalked, male flowers stamens & 
united below, female flowers styles 2 with 2 branches 
each; fruit »i*e of a pea, ovoid or round, black when 
ripe seated on the calyx, stones usually 2. 

Petals None. 

small; more or less softly downy; spinous; leaves 1-2 
in. long, broad and rounded ; flowers small, yellow, 
in simple or branched racemes, sepals 4*5, small,petals 
none, stamens many; drupe } in. diam., red or 
black, edible, stones minute 8*16 in two tiers. 


10 
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Trees with 


Xytasm* longi- 
folium, 

Chirunda. 

DlXACEA. 

F. B. I. i. 194. 

Low bills to 6,000 ft, 
Sutlej Valley Suni (Col¬ 
lett). 


Terminal!* Oatappa, 
The Indian Almond, 

Jnngtibadani. 

CCMBRBTAOBJE. 

F B. I. ii. 444. 

The Plains. 

TirmlnaUa beleriea, 

Baker a. 

OOMBBETACEA, 

F. B. I. ii.446. 

The Plains. 


TtralnftlU ObebulA, 
Barky kararh. 
COMBKTACKA. 

K, B. 1. ii. 440. 

The Plains. 


TwmtafclU Arjtm*, 

Aiju n, 

COM BRETT AC SLA 
F. B. 1. ii. 44T. 

The Plains. 


Alternate Bxstipulate Simple Leaves, 

Petals None. 

small; branches long, slender, thorny when young, 
wood seen tod, leavos 4*9 by 1J-2 in., shining, 
leathery, toothed, long pointed ; flowers A in. diatn., 
yellow, female flowers clustered usually in short 
racemes only $ in. long scattered along the branches, 
male flowers many clustered in long racemes, stamens 
many, longer than the sepals, sepals 4-5, ovate, petals 
none; berry dry, smooth, £ in. diam.. red or black, 
2-8 seeded. 

large ; trunk buttressed, leaves turn crimson before 
falling, branches in horizontal circles;leaves 6-8 in. 
long, stalk short, base of leaves very narrow, flowers 
in spikes, calyx teeth 6, smooth, stamens 10, protruding, 
no petals ; fruit 1-1 £ in., fleshy compressed show¬ 
ing two ridges, not velvety, stone one, kernel edible. 

large ; bark uneven bluish or ashy-grey with longi 
tudiual furrows, leaves crowded towards the ends of 
branches, 3-6 in. long, stalk 1-3 in. long, flowers 
in spikes, very small, no petals, pale white or greenish- 
yellow with an unpleasant smell, calyx with 5 teeth 
soon falling, stamens 10, far protruding ; fruit 1 in. 
long, fleshy velvety, when dry shows five ridges; seed 
bony thick. Fruit called Myrobolan and used for 
tanning and as a purgative. 

large ; bark dark brown, young parts covered with 
rusty brown hairs ; leaves nearly opposite. 3-6 in. 
long, ovate, short pointed; flowers & in, diam., 
dull white in clustered spikes, strong scented, no 
petals, calyx teeth 6, hairy within, stamens 10 far 
protruding, fruit 1-2 in. long, fleshy, smooth, five- 
ribbed when dry, nut rough with grooved surface, 
kernel edible ; the fruit of this tree is called Myro¬ 
bolan and used for tanning and as a purgative. 

large ; trunk buttressed, bark smooth grey ; young 
parts covered with rusty down, leaves nearly opposite, 
5-8 in. long, oblong, short pointed ; flowers dull 
yellow in branching spikes, no petals, calyx teeth 5, 
smooth, broad; fruit 1-2 in. long with 6-7 hard 
leathery narrow wings. 
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Tubes with 


IlSttlftlttl t08M&* 

Jiafaa, sain. 
COMBRETACXJS- 
F. B. I. ii. 447. 

Tbs Plains. 


A&offeluua UttfeUa, 

Bakli , JJhav , 

Com BRETACR*. 

F. B. I. Ii. 450. 

The Plains to 8,000 ft. 


Oinnamonum Ta- 
mala, 

MacMZus odoratis- 
liana, 

Kanin , mithpatta. 
Laubxneac. 

F. B. I. v. 189, 859. 
Himalaya, 5,000 feet. 
Sutlej Valley, Suni 
(Collett). 

Xaofcilui Batkin, 

Chan . 

Laubikba:. 

F. B. 1. v. Ml. 

Himalaya, 4-9,000 feet. 
Simla, the Glen (Collett). 

Fkoibt la&owiata, 

Madror. 

Laubibk.*. 

F. B. I. v.141. 

Himalaya, 9-6,000 feet* 
Bbajji, Sntlej Valley 
(GoUott). 
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Alternate Exstipulate Simple Leaves. 

Petals None. 

large ; bark deeply cracked, dark grey or black, 
peeling off in thick rectangular pieces, inner bark 
reddish brown,young parts covered with rusty velvety 
down; leaves nearly opposito, 4-8 in. long smooth 
above, woolly beneath ; flowers dull yellcw ^ in. 
diam.. calyx woolly, in spikes, bracts lanceolate, 
longer than buds, no petals ; fruit 1J-2J in. long 
with broad wings, striated ; the fruit is used as in the 
former species of Terminalia. 

small : bark greyish green, smooth ; young parts, 
covered with rusty velvety down, leaves 2-4 in. 
long broad, rounded at both ends, smooth when old ; 
flowers in round beads, small, heads | in. t diain., 
in racemes, calyx tube long, teeth 5, soon falling, 
stamens 10. in two series, no petals; fruit i in., 
two wings, compressed, crowned with the remains of 
the calyx as a beak. 

see Trees, Opposite, Exstipulate, Simple. 


large ; leaves 4-0 by H-2 in oblong with a 
tapering point, shining, dark green, dotted with small 
glands; flowers in. diam., pale yellow, fragrant, 
quite smooth in branching racemes, sepals 0, refloxed 
in fruit, stamens 9 in 2 series, fruit an ovoid or oblong 
drupe, dark purple when ripe, somotimes with a bloom 
on the surface, £-») in. seated on the persistent calyx. 

is very like the last, but the leaves are not so dark, 
the flowers are covered with silky down, and the fruit 
is round. 


small ; bark yellowish white ; leaves 5-8 by 1-2 
in, crowded at the end of branches, narrow with 
tapering point smooth ; flowers in branching racemes 
not at the end of branches, in, pale yellow or 
white, sepals 6, hairy within, stamens 9 in 2 senes, of 
6 and 8 with 3 staminodes; fruit | in. narrowly 
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Trees with Alternate Exbtipulate Simple Leaver. 


Petals None. 

oblong with round ends, black when ripe, half buried 
in the calyx segment*, which become stiff and pressed 
against it. 


Uftsceft srtiftra, 

Maid t4nkri t gwa . 
LAUrtlNEAB. 

F. B, I. v. Ifi7. 

The Plaint. 


medium size ; bark dark grey, soft, corky ; young 
parts covered with grey wool; leaves 440 in. long, 
ovate or oblong, short or long pointed, slightly downy 
above, and grey woolly beneath ; flowers white in few 
4-6 flowered clusters on a common short stalk with 4 
bracts, male and female on different trees, calyx 4-6 
lobed, tubular, stamens 9 or more ; fruit round, & 
in. <liam., supported on the remains of the flower, 
black. 


UtgflD* polyma t h * , small; bark dark grey, smooth ; loaves 4-8 in. 
Katmarra . long, smooth above, rusty woolly beneath, brood ; 

LAUKINK 2 B. flowers as in last species but with five bracts : fruit 

F. H. f. ▼. 102. ovoid oblong, 4-4 in. 

Salt range. The Plains 
to 8,000 feet. 


Lits»a langulnoB*, 

Lau&ikejb. 

F. B. 1. V. 178, 
Himalaya, 8,000 ft. 
Sutlej Valley (Collett), 


small ; bark brown ; leaves 6-12 in. long, crowded 
at the end of branches, thick leathery, densely silky 
when young, narrow long pointed ; flowers in fours 
iri sessile clusters 1 in diata. silky or woolly, 
stamens 6, glands of inner stamens long stalked ; 
fruit J in. long, pointed at both ends, seated on the 
thick end of the stalk. 


Littiea umbrosa, 

Laurinkab. 

F. B. 1. V. 178. 
Himalaya, 8-9,000 ft. 
Mnhasu, Narkanda 
(Collett). 


small; bark dark brown; leaves 8-6 in. long, 
oblong long pointed, thinly leathery ; flowers yellowish 
white with 5 bracts in small sessile clusters, calyx 4- 
lobed, stamens 6, with sessile glands not as long as 
in the last species; fruit T 4 ff in. diam., round or oblong 
on slender stalks 4 in. long. 


Sto*9&Mte9ft§8fUl small; branches silvery with scales, often spinous, 
Eljbaonacbab. dark brown when older; leaves oblong ovate, 1-8 

F. B 1. v. 201. in, long, blunt, stalk | in. silvery beneath ; flowers 

y®***'" ._J i-i »“• Jong, “ilvery. bell shaped above, stalked. 

6-7,000 ft. (Edgeworth). yelloW) tngnnt> goliter y 0 r in olnsters of three; calyx 

of 4, triangular ovate, teeth, soon falling off, stamens 
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Trees with Alternate Kxstipclatk Simple Leaver. 


Petals None. 

4, on the mouth of tlu> calyx alternating with the 
lobes; fruit J in. long, oblong, red, dry or fleshy 
stone thick bony. 


£ut*«jiv* Hoartw* 
rttt, 

Jiapnta. 

KnpBOBBIArKJB. 

F. B. 1. v. m . 

The Plain* to 3,500 ft. 
Valleys of the enter 
hills {Collett}. 


medium size ; bark dark grey, nearly smooth with 
horizontal lines of white dots; branches pendent; 
leaves 2-3 in. long, evergreen, dark green shining 
margin wavy, ovate ; flowers, male nearly sessile in 
clusters, (female stalked, in pairs or solitary,) yellow, 
small, calyx 3-f> lobed, stamens 3, female flowers calyx 
5-6 lobed, styles 3 ; fruit £ in. long, ovoid, stone very 
hard, pointed, wrinkled. 


Itailotus Philip* 
pineasls, 

//ora, MaM, UM. 

KOPHOtlBlACKJR. 

F. B. I. v. 443. 

Base ot the Himalaya, 
Sutlej aud Olri Valleys 
(Collett). 


medium size ; bark thin dark grey , young branches 
rusty ; leaves 3-5 in. long, velvety beneath with 
crimson glands, stalk 2-3 in. long ; flowers in brown 
red spikes, minute, calyx 3 lobed, stamens 20-30 on a 
central receptacle, no petals ; capsules £ £ in. diam., 
3 lobod, covered with crimson powder ; seods round, 
in. diam., smooth, black. The crimson powder is 
called K&mela and used as an orange dyo and as a 
vermifuge. 


Barium insigne, 

J^endna. 
KUPHOIUIIACEAC 
F. R. I. v. 471. 

Him slay a, 6,000 ft. 
Vidltiys below Simla 
(Collett). 


small; bark grey corky, thick milky juice, branches 
thick, soft, branchlets leafy at the tips, leaves 6-12 
in. long, oblong, long pointed, soft, smooth ; 
flowers yellow green in long fleshy terminal spikes, 
male flowcis in circular clusters, calyx 2 lipped, deeply 
cleft, stamens 2, short, top scarlet, female flowers 
nearly sessile, solitary, calyx 2-3 cleft, ovate, long 
pointed, styles 3, short recurved ; capsule ovoid £ iu 
long, obscurely lobed on a fleshy spike. 


un io*»**i, small, bark brownish grey rough vertically wrinkled, 

Kaiphal . branohlets velvety ; leaves 3-7 in. by 1-2 in., leathery, 

F. B. I. v. $9*. witli aromatic dotR beneath ; flowers iu biactoate 

E 5 *rtw, l M.#S cyKtidiic etttkiu ,ikc si>ike8 ’ male flowe,B with 36 

Simla the Glen (Col- 8temenft of broad bracts, female with 2 styles 

9 in glandular bracts; fruit J in. long, ovoid, succulent, 

edible, pulp of red spindle shaped fibres, radiating 
from the wrinkled nut. The bark is used as a 
stimulant carminative and astringent. 
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Trees with Alternate Exstipulatu Simple Leaves, 
Gone bearing, 


Leavei narrow Linear. 


Taxua btooftta, 

Tew, ttatma % (hunt*. 

OONIFKBJE. 

F.B.I. v. 648. 
Himalaya 6-11,000 ft. 
Mahasu, Nar k a n da 
(Collett). 


medium sue ; bark reddish grey, thin, smooth 
flaking in longitudinal shreds ; leaves in 2 rows, dark 
green, light or rusty beneath, leathory, 1*1 £ by 
T t in,, narrowed into a short stalk ; cones sessile 
axillary, male and female on different trees, male 
j in., bracts empty, stamens in a duster at the top, 
female minute, bud like, two upper bracts enclose the 
seed with the disk ; fruit, an ovoid berry 4 in, long, 
consisting of a red fleshy cup uoarly concealing the 
flattened olive-green wingless seed. 


Leaven iieedle-like. 


PiatLB oxcelsa, 
fflw Slue Slue, 

Kail y hiar, darc/nr, 
Conifeuje. 

F. B. 1. v # 651. 
Himalaya, 6-12,000 ft. 
dimla (Collett). 


large ; bark smooth slatey and leathery on young 
treeH, grey and corky with shallow furrows on older 
trees ; leaves in clusters of fi, 6-8 in, long, three 
cornered, bluish-green, in sheaths pinkish brown, 
soon falling off ; male cones or catkins 4 in. long 
in crowded clusters, with many scales, each scale 
carries two anthers, female cones, two or three 
together, 6-12 in. loug, first erect, then pendulous on 
stalks 2-8 in. long ; seeds 4-4 iu.. black with a long, 
thin wing. 


£l&us longifolia, 

Chir % chil. 

OOMFKltJE. 

F. B. I v. 651. 
Himalaya, 

1,500-6,000 ft. 

Bimla (Collett). 


large ; bark, outer corky and in thin crisp pieces, 
reddish brown, inner bark brick rod; leaves in clusters 
of 3, 942 in. long, light green, sheaths grey, persistent 
fringed 3, male catkins 4 in. long, female cones ovoid 
with scales thickened at the apex, 4-8 by 3-6 in. at 
the lower end, seeds with a short wing. Oatidabaroasa, 
turpentine and tar are obtained from this tree. 


Piatii OomUuu, 

Miri, galyvja. 
COHIPBRJS. 

F. B. I. v. 652. 

Dry inner Volleys of 
the Himalaya, 6-12,000 
ft. Kurrara Valley 
7-11,000 ft. 


medium size ; bark smooth, often silvery, flaking 
in long pieces ; leaves in clusters of 3, 3-6 in. long, 
stout, stiff, dark green, persistent for 3-4 years* 
sheaths soon falling off ; male catkins 4*4 in. long, 
female cones ovoid, 6-9 by 4-5 in., bluish green, 
young erect scales with a recurved spine from the 
upper margin ; seeds 1 in. long, cylindric, wing# sh^rt 
soon falling off, eaten when roasted, called Chilgoza 
or Ncoza. 
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Treks with Alternate Exstipcjlate Simple Leaves* 

Cone bearing. 

Leaves needle-like. 

Ot&VUft Llbani, VU large ; bark greyish or reddish-brown, thick, 
&0Od&r& 9 furrowed vertically and cracked transversely ; 

Kelo % Biar. branches and branohlets horizontal, tips nodding ; 

Conifer ad . leaves in dense clusters, short, 1-1J in. long slender, 

F. B. I. v. 653. bluish greon, sheaths very short; male catkin single. 

Himalaya, 4-13,000 ft. er eot, 1 in. long, female, cones erect, 4-5 in. long 
ovoid, scales soon falling off leaving a central spike ; 
seeds $ in. long triangular, wing triangular, $ in. long. 


Plooa SCoriada, 
Hia&lavaa Spruoo, 

Hau, Tot. 

Coniferaj. 

F. B.I. v. 6AH. 

Himalaya, <*>11,000 ft. 


large ; bark rough greyish-white, peeling iu round 
flakes about an inch, in diameter ; branches horizontal, 
branohlets slender hanging down like tassels ; leaves 
scattored, short 1-1J in. long, four-sided, needle 
like, dark green, stiff ; malo catkins usually single 
cylindric, sessile 1 in. long, cones terminal, hanging 
down, blunt, 4-6 in. long, dark brown when ripe, 
scales with a thin edge ; seeds $ in. long with the 
abruptly ended wing. 


▲Utt VfbWnft, 
w- Pindrow, 
Himalayan Silver 
fir, 

Tot) Tlai. 

Conifer as. 

K. B. I. v. 654. 
Himalaya, 7-13,000 ft. 


large ; bark dark brown or grey, fissured into long 
narrow scales ; branches horizontal, flat, branchlets 
the same ; leaves 2-3*in. long, narrow linear, very 
dark green, foliage appears black at a distance ; male 
catkins J in., sessile clustered, stamens with 2 
pockets, cones always erect, 2-4 in. long, cylin¬ 
drical, purple, scales closely overlapping; seeds oblong 
with a wing, abruptly ended J-l in. long. 


Trees with Alternate Exsti relate Lobrd Leaves. 

Petals Ununited. 

ICirUft bOffO&ltotoUa, medium size; bark smooth grey, young parts vd- 
JJudanar, paalu. vety ; loaves 6-10 in, long from round to broad* 
Corn ace as. oblong, unequally sided, usually lobod like a maple ; 

F. B. I. ii. 743. flowers white, J in, long in axillary bunches, calyx 

Himalaya 1-6,003 ft minutely 6-toothed, petals § in. long, 6-8, strap shaped, 
Mmla (Collett). stamens 6-8 ; drupe, ovoid, dark purple, j in., crowned 

with the calyx, stone in pulp, two celled. 
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Trees with Alternate Exbtipclatk Compound Lbavrb. 
Compound Leaver. 


Petals Cnunited. 


Cratseva rottgioaa* 

Barna . 

CAPFARTD AOB2B' 

F. B. I i. 173. 

The Plains. 


medium size ; bark grey, fairly smooth with long 
horizontal wrinkle* ; leaves of three leaflets, stalk 
4-6 in. long, leaflets 3-6 by 1J-3 in., ovate ; flowers 
in level many-flowered bunches, 3-3 in. diam., pale 
greenish yellow to purplish, sepals 4, soon falling 
off; petals 4, long stalked, stamens many on a short 
column surrounding a loug thread with ovary above ; 
fruit a many seeded, ovoid berry, 1-2 in, diam., 
rind rough with white dots, seeds } in. long, nearly 
smooth, kidney shaped, black in pulp. The bark is 
an antipyretic and sedative ; the fresh leaves are rube- 
faciont and vesicant. 


Averrhoa Oaram- 

tola, Khnmrak. 
Gskamacbas. 

F. ft. I, i. 433. 

The Plains. 


small ; loaves pinnate with a terminal leaflet, leaf 
stalk stout, velvety, leaflets 2-5 pairs, ovate, 1J-3 in. 
Jong smooth, loug pointed ; flowers small, variegated 
white and purple, sepals and petals 5 of each, stamens 
10 ; fruit, yellow, fleshy, 3 in. long, oblong, acutely 
5-4 ridged, edible, seeds 2-5 in each cell, each seed 
surrounded by a fleshy appendage (aril). 


Averrhoa aUl&M* 

Geraniackjk 
F. B. I i 439. 

The Plains. 


small ; same as the last, but leaflets 6-12 pairs 
oblong, velvety beneath, fruit with rounded lobes and 
seeds without the fleshy appendage. 


Hurray* exotica. 


see Shrubs, Alternate, Exatipulate, Compound. 


ICamyaSM&lfU, 

Gandah, gandAwim. 
rutacrab. 

F. B. I. i. 503, 

The Plains to 5,000 ft. 


small ; a strong scented tree with brown bark, 
usually velvety or woolly ; leaves 6-12 in. long, 
leaflets, 9-25,1-11 in, long, alternate ; flowers white, 
$ in. long in terminal flat topped branching racemes, 
sepals 5, stamens 10, petals 5, dotted ; fruit ovoid 
J in. diam., black wrinkled, seeds embedded in a 
gummy substance. 


riiMAiRi. isMiidni. 


see Shrubs, Alternate, Exstipulate, Compound. 
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Treks wrrii Auteknate Exstipulatk Compound Leaves. 


Petals ITnunitkjd. 


rural* Slepban- 
tua, Slwbrat or 
VooAuwl*. 

BUin, Kat-bel 
Hutacbag. 

F. B. I, t 516. 

The Plains to 1,500 ft. 


medium size ; spinous ; hark blackish-grey wrin 
kled and with shallow longitudinal furrows ; leaves 
smellimr of aniseed with an odd number of leaflets, 
leaflets 5-7, opposite toothed, gland dotted ; flowers 
A- in. diam., reddish greon in loose clusters, calyx 
5 toothed, soon falling off, potato 4-5, stamens 10-12 ; 
fruit with woody rind, round, grey, rough, 2$ in. 
diam., edible, seeds oblong, buried in pulp. 


JBglo Xaxmolos, 

Bel 

RU1ACIM2. 

F, B 1. i. 510. 

The Plains to 4,000 ft. 


medium size, spinous, bark grey corky ; leaves 
in. long, leaflets 3-5, lateral sessile, terminal one 
stalked, 2-4 by 1 1J in. ; flowers greenish*white in 
hunches 1 in. diam., sweet scented, calyx 4 5 
toothed, flat, velvety, petals 4-5, spreading, stamens 
many ; fruit 2-7 in, diam., round with grey woody 
rind, pulp orange coloured, sweet, seeds many in 
gummy pulp. The pulp of the fruit cures dysentery. 


AUi&thui 0X0*1**, 

Arua, il faharuhha. 

SlMARUBAOE.C. 

F. B. 1. i. 518. 

The Plains, Delhi Dlst. 


large ; loaves one foot or more long, with an un¬ 
equal number of leaflets ; leaflets numerous, on long 
stalks unequal at the base, hairy ; flowers small, 
yellowish in long bunches, calyx small, 5 cleft, petals 
5 spreading, edges inverted, stamens 10 in male 
flowers, stamens 2>3 in two sexed flowers, non© in 
female flowers, styles 2-5, united ; fruit of 1-5 long 
membranous red twisted, wing* 2 by J in, long, each 
with one seed. 


BorotUia atrraU, 
Salary eaW. 

BURSEBACEJE- 

F. B. 1.1. 528, 

Base of the Himalaya, 
East of the Sutlej river. 


U 


medium size, spreading flat crown, bark reddish- 
yellow or greenish-grey peeling off in thin flakes : 
a clear gam exudes which burns with a pleasant odour ; 
leaves crowded at the ends of branches with unequal 
leaflets, leaflets 8-15 pairs besides the end one, 2-3 
in long, short toothed, tip usually rounded ; flowers 
small, whit© in racemes, calyx small, 5-7 cleft, petals 
5-7, stamens 10-12 ; drupe | in. long, three angled 
splitting into three portions, one bony seed in each 
surrounded by the woody disk. 
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Tkf.ks with Ai.tkknatk Exstipuimtk Compound Leave*. 


Petals UVL'MTKD. 


Xtlik AMdlffMfcta, 
Off AwKUiaoM* 
ln&ioa, 

Nim. 

Mklucm: 
ff. I). I. i. 644. 

The Fleins to 6,001) ft. 


large, evergreen ; leaves pinnate, 84 in. long, 
crowded at the ends of branches, leaflets 9*15, smooth 
lanceolate, toothed, 1-8 by £4 j in, ; flowers £*i in, 
lung, white, a woe t scented, in long Htalked branching 
racemes, shorter than the leaves , calyx 4-6 cleft, 
small, petals 6, stamens 10 united into a tube ; fruit 
oblong $-J in. long, smooth-greenish yellow, one 
seeded. The bark is a febrifuge, and the oil from 
the seeds is an insecticide. 


Vella AaodaraoU, 
Fenian Ulao, 

Banain. 

Meliackas. 

F. H. 1.684. 

The Plains to 5,000 it. 


medium si sc, bark smooth dark grey ; leaves bi 
pinnate or tripinnate, 9-)8 in. long, pinna) usually 
opposite, leaflets 8-7 on each pinntc, ovate, loug 
pointed ; flowers lilac, ,j-i in. long, sweet scented in 
branching racemes, calyx segments 6-6, short, petals 
6-6, linear, stamens 1042 united into a purple tube ; 
fruit round. J in. diam.. yellow wrinkled, five 
seeded. 


‘W’&lftUTfr tPmhtft, 

Mkliaokjb. 
b\ B. I. i* 668. 

The Plains at Sheikh- 

pura. 


small ; leaves 8 in. loug ; leaflets 8, 4-6 by 1 iu., 
smooth, shining, white beneath ; flowers ^ in. 
long, milk white in branching racemes, shorter than 
the leaves, calyx slK»rt 6 fid, petals 6, oblong spread¬ 
ing, stamons 10 united below ; berry narrow, ob¬ 
long, one celled and one seeded, seed enclosed in a 
fleshy appendage. 


Ot&rtlft Toom, 
r**. 

Mbliaobas. 

V.B I* i. 668, 

The Plains to 8,000 ft. 


large ; bark smooth, dark grey, thin ; leaves with 
equal number of leaflots, 1-2 ft. long ; leaflets 8-30, 
with smooth margins, 24 by J-2£ ins., long pointed ; 
flowers in branching drooping racemes nearly as long 
as the leaves, cream coloured, sweet scented, sepals 
5, blunt, hairy, petals 5 fringed with marginal hairs, 
stamens 5 cm fleshy hairy orange lobes ; capsule J-l in, 
long, oblong, dark brown ; seeds with a membranous 
wing at each end. This tree yields good red wood 
for furniture. 
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Tbiskb with Alternate Kxstipulatk COMPOONO Leaves. 


Petals UNUNITEll. 


Octal* lernU, 
Sill Torn, 

Darli % chvtiiirin. 

Mew acm. 

Himalaya, 8-H,000 It. 
Matiaua, Balnj (Collett). 


medium size ; bark with regular longitudinal 
crackn ; leaves with usually an unequal number of 
leaflets, 2-3 ft. long, leaflets 24*48, 8*8 by 1-2| in., 
ovate, long pointed, margin toothed ; flowers in 
loose drooping branching racemes, longer than the 
leaves, pink, sepals 5 or 0, often smooth, petals 5 or 
8, smooth, stamens 5 alternating with 5 staminodes ; 
capsules 1 in. long, ovoid, pointed, dark grey ; seeds 
.winged only at the upper end. 


Satiates Xufcorossl, 
Soap-nut treo, 

Hitka % do dan. 

tT.B. I. i 688. 

The Plains to 5,000 ft. 


small, baik grey ; leaves even pinnate, 12-20 in. 
long, crowded at the ends of branches ; leaflets 10-20, 
3J-G by 1-2 in,, smaller at the end of the leaf ; 
flowers white or purple in branching racemes, ^ in. 
long, petals 4 as a rule fringed with hairs and 2 woolly 
sea os on each side of its stalk, stamens 8, far pro¬ 
truding ; fruit fleshy round J-l in. long, one seed- 
ud, covering saponaceous, wrinkled when dry, yel¬ 
low : seed black, loose in the fruit wheu dry , the 
fruit is commonly used instead of soap for washing 
clothes. 


Btes goml-al&ta, 

Tthri y Titri t dud la 

kukhiri. 

ANACA' I IACEJE 
F. B. L ii. 10. 

Himalaya, 8-7,060 feet. 
Simla, the Olen, Mahasu 
(Oollett). 


small, young parts grey velvety ; loaves, odd pin¬ 
nate, 12-18 in. long, upper part of leafstalk wing¬ 
ed; leaflet 9-13, lateral sessile, end owe on a long 
winged stalk ovate, 2-5 in., closely and sharply 
toothed, lower surface reddish white woolly ; flow¬ 
ers t \, in. diam, pale yellow green, in large dense 
branched racemes, racemes, as long as the leaves, 
calyx small 4-6 cleft, petals 3-5 fringed with baim 
stamens 3-5 or 6 or 10 ; fruit a drupe •} in. diam. 
woolly red-brown, acid, edible. 


&fcu» puajabeaiU, 

lifri, chMu y dor. 
ANACAHDIAcm. 

P. B. 1. it, 10. 

Himalaya, 88,000 feet. 
Simla, Jako, The (Hen 
tCbUett). 


small, bark rough, dark grey, leaves aromatic, 
young parte velvety ; leaves odd pinnate, 12-18 
in, long, stalk not winged, leaflets 11-13, la¬ 
teral sessile, end one stalked, ovate, 2J-5 in,, 
margin smooth or toothed towards the tip ; flowers 
on broad branching racemes much shorter than the 
leaves, flowers yellow green, less than A in. diam. 
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TftWES WITH ALTERNATE EXSTIPULATK COMPOUND LEAVES, 
Petals Ununited. 


calyx, petals and stamens as alx>v©, drupe red woolly 
j in. dikm. 


MmeWftllUfeli, 

4 rkh«r, knmbal rikhul. 
ANACAttDlACKAE. 

F. B. T.ii. 11. 
Himalaya (S-7,000 ft. 
Simla, the Glen (Collett). 


small, something like the walnut (Juglaus regia), 
bark smooth grey from which a black acrid varnish 
exudes ; all parts rusty woolly ; leaves odd pinnate, 
12-18 in. long ; leaflets 7-U, lateral sessile, end 
one long .stalked. 3*8 in. abrutly pointed; flowers 
t V, in. in short branching racemes, calyx as above 
petals 4-fi, yellow green with dark veins, stamens, 
as the last, fruit ovoid, \ in. long, brown woolly at 


first; then smooth. 


SUtut suoced&aea, 

4 rhhol,hnla*hlng, lahhar 
ANAGA11DiA< EA$. 
F.B.I.U. 13. 

Himalaya, 3-6,000 ft. 
Valleys near Simla 
(.Collett.). 


small, everywhere smooth ; leaves crowded at the 
ends of branches (>-18 in. long, odd pinnate, leaf 
lets 7-13, lateral shortly stalked, end one long stalked, 
ovate, long pointed, smooth, shining ; flowers in droop^ 
ing branching racemes shorter than the leaves, green, 
yellow, in. diam., calyx 5 fid, much shorter than the 
petals, petals 5, stamens 5, drupe i in. diam., round, 
smooth, yellow. 


Odiaa ’Wodier, 

,Tkingan,ki”>lu i mi dam bra 

Anaoaudiack-®. 

K. B. I, li. 29. 

The Plains to 5,000 ft. 
Valleys below fiimla 
(Collett). 


medium size, trunk thick, branches few, branch lets 
thick, soft, bark grey smooth at first, in age peeling 
in round flakes, red inside ; leaves few at the end of 
branches, odd pinnate, 12-18 in, long, leaflets 6*8, 
3-fi in. long, oblong, ovate, long pointed ; flowers 
in dense branching racemes at the ends of tho 
branches while leafless, male and female cm different 
branches or trees, in. diam,, greenish-yellow, calyx 
4 cleft, petals 4, in males, stamens 8, in females styles 
4, short, thick ; drupe oblong, kidney shaped, \ in. 
long, red when ripe, stone hard* 


lKOti&fffc PUffi 0B • medium size ; bark corky, wood soft, fruit is hot 
9tnM» SOW# *»4i»fc i&g horsh radish; leaves 12*24 in. tong, usually & 


t«Ni 

Sainjna, 

Mob tvQBMr 
F. B. I. 11. 40. 

The Plains to 6,000 ft. 


pinnate, stalk sheathing ; pinnin 842; leaflets 1248, 
H in, long, unevenly ovate or with broad tip, linear 
glands at the base ; flowers white, soented, l in, 
diam. in axillary spreading branched racemes with 
linear bracts, sepals 5, linear lanceolate, reflexed, petals 
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Trees with Aitbbkate Exstirulate Compohno Leaves, 


Petals Utonitkp. 

5, narrow at the base, broad atthe tip, stamens 5 with 
anthers, 5 without, capsule 19-18 by 1 in. cylindrical 
hanging down, 9-ribbed, beaked, seeds many in pits, 
3-angled, winged at the angles. The young root is 
like horse radish, oil from the seeds is an excellent 
lubricant, Ben Oil. 


ft TffflfW i f small, bark smooth grey, aromatic ; leaves odd pin- 

Th$ Sofltfttum tree, nate, 1248 in. long, leaflets 9-11, opposite, 3-9 by 
Aiabara, bahamb. lj*4 in., smooth ; flowers in terminal branching 
Anaoabdiaoe/r. spreading racemes, greenish white, | in. diam., 
F. B. I. U.4J. calyx 5 cleft, petals 5, stamens, 8-10, drupe 1J-2 

The Plains to 5,000 ft. - n long, yellow smooth, flesh acid, astringent, edible, 
stone fibrous pitted within, seeds l-3 9 usually one 
perfect. The ripe fruit is a useful antiscorbutic. 


Juglaas ml*. 

walnut. 

Ahkrvt, rharuMffhz, 

star pa. 

JUGLANDXJE. 

F. B. I. v. 595. 
Himalaya, 3-10,000 ft. 


large, aromatic, shoots velvety ; bark grey, fissured 
vertically; leaves odd pinnate, 0-15 in. long, woolly 
when young; leaflets 543. opposite, 3-8 by 2-4 in., 
lateral nearly sessile, end one shortly stalked; 
flowers, male and female on the same tree on spikes 
green, males in pendulous catkins, calyx 5 lobed 
stamens 15-20, females 1-3 clustered, calyx 4 toothed, 
petals 4 linear lobed, styles 2, short recurved ; fruit 
2 in. long, ovoid, green with yellow dots, skin 
leathery, very aromatic, nut 141 in. long, ribbed, 
thick shell, two valved, seed corrugated 2 lobed. The 
wood is very good for making into furniture. From 
the seeds excellent oil for culinary and illuminating 
purposes is expressed, the bark is a vermifuge. 


ayJtwegtxift* 

Dili 

Khqjur. 

Pa Mae. 

F. B. 1. vi. 425. 

The Plains to 3,000 ft. 


large, trunk covered with the remains of old leaf 
stalks, unbranched ; leaves form a crown on the sum¬ 
mit of old trees, pinnate, 4-8 ft. long, leaflets 9-18 
in. long, 1-J in. broad, thick, folded at flrst, 
sessile ; flowers, male on a compact spike in a broad 
spathe, female on e spike 2-21 ft. branching ; male and 
female with 3 sepals and petals; fruit 1-11 in. 
long, yellow reddish brown when ripe, sweet, stones 
l in, long, deeply grooved on one side. 
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Trees with Alternate Exstipulate (^oMFOtTKD Leaves. 
Petals None, 


fiokliiobtra trijtur*, 
Vbo Laotrae, 

Gotum, kunumby gamma, 
SAFINDACEAfi. 

F.B. I. i. 681. 

The Plains Bant of the 
flrtlej river. 


bark grey, peeling in irregular piece*, red inside 
leaves with an equal number of leaflets, 846 in* 
long, pink when young, dark green when old, leaflets 
4-8, 2-9 byli-3£ in., the terminal pair much the 
longest, oblong or ovate ; flowers yellowish green in 
drooping racemes at the ends of branches, calyx 4-6 
cleft, small, stamens, 0-8, longer than calyx, hairy, 
petals non© ; fruit dry, pointed, smooth or spinous, J4 
in. long, seeds 1 or 2 in a pulpy appendage, edible, 
pleasant acid flavour. Lac is produced on this tree by 
the Coccus lacca insect. 


JHttftoU iatagor- 
rittft, or SfclajtUc, 

J takltar, tarawan, gwryu. 
Ahacabdiaom. 

F. B. I. ii. IS. 

The Plains, Peshawar, 
Salt ranqe, Himalaya, 
1,500*8,000 feet, Simla 
(Collett). 


bark rough, grey ; large crooked galls, kakrimngi. 
form on the leaves in autumn and are sold as medicine, 
leaves, odd or even pinnate, 6-9 in. long ; leaflets 
8-12, 3*6 by 14 j in., very long pointed, smooth : 
floworB small, male and female on separate trees, no 
petals, red in lateral branching racemes appearing with 
the young leaves which are ateo red, in male flowers 
calyx 5 cleft very small, stamens 5-7 ; female flower 
calyx 4 cleft, lobes soon falling off, styles 3, recurved : 
drupe j in. diam., broader than long, wrinkled, 
grey when ripe, seed with a membranous coat. 


a&Wttur&tia Cole- 
brookUoa, 

Timar rakh. 

JUGLANDBAC. 

F. B. J. v . 590. 

Himalaya, Fast of 
Ohouftb,to 6,000 ft. 


small, bark grey, shoots woolly ; leaves odd pinnate. 
842 in. long, leaflets 6-11, end one smallest, often 
wanting, lateral nearly opposite, shortly Stalked, 3*5 
in. long, woolly beneath; flowers in spikes, small 
green, males in slender catkins, calyx 4-5 fid, stamens 
4-5, nearly sessile, females in pendulous spikes, 3 large 
unequal bracts, calyx 4 toothed, hairy, petals none, 
style of 2-4 branches ; fruit a small round nut, in. 
diam., hairy, seatod on a 8 lobed bract. 


(To be continued.) 
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A POPULAR TREATISE ON THE COMMON INDIAN 

SNAKES. 

HTRATJJO BY COLOURKI* P&ATBS AND DIAGRAMS. 

BY 

Major F. Wall, C.M.Z.& 

Part IX with Plate IX and Diagram 1, 

(Continued from page 735 of Volume XVJ1J.) 

Thk Common Wolf-Snake (LYCODON AUUCUS). 

Nomenclature (a) Scientific ,—The generic name (Gr. xu*o* wolf and 
'few tooth) originated with Fdrrusae* in 1820, and has reference to the 
long teeth in the upper and lower jaws which, from their situation 
and superior length, resemble the canine teeth of wolves and dogs. It 
is these long teeth which mislead many who inspect the mouth oare- 
lessly, into supposing the snake a venomous one. As a matter of 
tact they are solid, nor canaliculate. 

The specific title (Latin-*a house dweller) was introduced by Carl 
Linnd in 1754, and emphasises the fact that it is usually met with 
inside habitations. 

(h) English —The Common Wolf-Snake seems to me the best 
name for it. 

(c) Vernacular ,—Though so common 1 know very few names for 
it. It is frequently confused by natives with the krait, and known by 
the same name locally as its poisonous relative. Thus Mr. DeAbreu 
tells me it is called “ krait 99 in Behar, Willeyt says it shares with 
the Ceylon Krait (-6. ceylonicue) the name u tel karawala ” in Ceylon. 
Baboo Awmoola Ruttum Bysack gives “ kanrialla 99 as one of the 
names for the common krait (JB, caruleus), but I think it is more 
correctly applied to the common wolf-snake. I have heard this name 
given several times, and it appears to refer to the marks on the back 
resembling the little cowry shell, u kanrialla ” or “ kauriwalla ft 
implying a wearer of cowries, A European subordinate with some 
knowledge of snakes told me that the common name in the Kheri 
District (U* P.) for it is “ garar 9 \ In 8. India Father Bertrand 
tells m# it is one of the snakes called “ Soovar pamhu ” or w wall 

* Bull, de Science, $at*, p, 2SS. 
t 8pol* ZeytaMSOS, p, 22#. 



88 JOURNAL, BOMBA T NA TUBAL HISTORY SOCIETY, Vol. X/X 

"moke *\ Colonel Dawson informs me that in Travancore, this and 
L. tramncorims with other species are called “ shunguvarian/* the 
Malayalam word for conch shell being “ shungu M alludes to the 
marks on the baok. I heard it called “ ohoorta 99 in Cannanore, but 
again here the term was loosely applied. 

Colour and Varieties.-"*! cannot do better than first quote from 
Bonlenger (Cat., Snakes, 1893, Vol. I, p. 853). 

“ A .—Labials without spots; a triangular whitish blotch on each 
side of the occiput, the two sometimes confluent and forming a collar: 
back with whitish cross bands bifurcating on the sides ( L> aulirus , 
Linn6), 

B. —Labials without spots; a whitish oollar and a few (2— o) 
whitish cross bands on the anterior part of the body. 

C. ~Labials without spots; no collar ; no dorsal spots or bands. 

JK —Some or all of the labials with a brown spot; a whitish collat¬ 
or a triangular whitish blotch on each side of the occiput; hack with 
whitish cross bands bifurcating on the sides, or with a dorsal series of 
quadrangular blotches, or with white lines disposed irregularly or 
forming a wide-meshed net work ( L . capucinv$ y Boie). 

7?.—Eaoh upper labial with a brown spot ; no oollar; no light 
spots or lines ( L . unicolor , Boie)/’ 

Boulenger’s variety D, includes three varieties the e, 7 , and $ of 
Gunther*. I cannot see the justification for recognising any of the 
above varieties, which appear to me completely connected, unless 
var. B. y about which I am not certain, deserves special mention. 

I find on referring to my note books that I have examined, and re¬ 
marked upon 191 specimens from widely separated localities in India, 
Burma, and Ceylon. Between specimens that have yellow or yel¬ 
lowish cross bars in the whole body-length extending often on to 
the tail, and those with no marks at all I find every degree of 
variation. In some not even the occipitul band is to be seen, in 
others it alone may be obscure or distinct, in others two, three, four, 
or mtay cross bands may be visible, the anterior always most so. 
Varieties A . to E. therefore appear to me completely connected. I 
find that the colour of the lips to which Boulenger attaches importance 
Varies too. Often the upper is uniform yellow or yellowish, often 


♦ Kept., Brit, lad. 1864, p. 010 



Son* 


Plate’ IX 






fWWWBBBBP 









J Vrt-een ^CKrotno 

THE COMMON INDIAN SNAKES. (Wall). 

1,2,3. Lycodon aulicus.lu^to.wtf ««*. 

4. Lycodon sXjneius.hwmUsi, x i . 





m mm tim mpuN snakes. 

again more or ions mottled with blown especially anteriorly, or some 
of the labial shields bear a single median brown spot 

There appear to me to be but two varieties and these are so mark¬ 
ed that I am inclined to think they must breed true “ inter se.” 

In variety typiea the brown varies from the light hue seen in 
figure 1 to the dark-brown of figure 2. The bars are yellow or yel¬ 
lowish never quite white in life, though the yellow becomes white 
rapidly in spirit. They broaden laterally and dissolve into a net¬ 
work pattern in which the scales involved are outlined with yellow. 
This reticulation is not clearly shown in figure 8 of our plate. It 
ho often happens that the cross bars fade away posteriorly, that in 
a large number of specimens one cannot count them in the whole 
body-length. I have therefore noted in a large series the bars that 
can be counted in the anterior half of the body (not including the 
tail), and find that they usually vary from 9 to 18, In some un¬ 
common examples they may be very few, or even absent, the latter 
rarities conforming to the types of vnicolor (Boie), and hypsi- 
rhinoidex (Theobald). Further, the scales involved in the interval 
between the first and second bars (not the bar on the back of the head) 
vary from 5 to 10, and this is of importance in determining the un¬ 
common specimens in which but two or three bars are visible. Typiea 
is the common variety distributed throughout Indian and Burmese 
limits. In the second variety for which I propose the name oligo- 
zonatui the ground colour is always dark as in figure 2 of our plate 
or darker still approaching black. The bars are white, not yellowish. 
Laterally they dilate without dissolving into a net-work. They are 
distinct in the whale body-length numbering from 11 to 19. They 
are thus about half as numerous as in variety typiea ♦ The number 
of scales involved vertebrally in the interval between the 3 st and 
2nd bars varies from 12 to 19. The Kps are white not yellow. Of this 
I got several specimens in Cannanore and have seen one from Bellary, 
but no others. It probably occurs only in 8. India where it is tar 
less common than typiea . 

In both varieties the underparts are pearly-white, with in typiea 
sometimes u pinkish tinge. 

Dimensions *—It grows to about two-aud-half feet, but specimens 
over twf> feet are uncommon. I have records of only 19 over that 
length, and all my largest are females. My largest $ record is 2 



feet 8£ inches, and I have bud four ? 9 larger, the maximum length 
being .2 feel 5 inches. Mr. Millard, however, gives me two records in 
oxoess of my figures. One is 2 feet inches, and another 2 feet 
9 inches, the sex in both cases was not. noted. 

Bodily configuration, physiognomy, etc.—The Wolf-Snake is rather 
slender in form, the body cylindrical in outline or slightly flattened 
ventro-vertetrally and of much tbo same girth in the whole body 
length. The head is decidedly flattened, the snout broad, and ronnded 
with an obtuse transverse ridge in front. The neck is sufficiently 
constricted to be distinctly evident. The nostril is moderate and 
occupies the full depth of the suture between the nasal shields, The 
eye is rather small and quite black so that no idea of the shape of the 
pupil can be discerned in life ; hut shortly after death when the lens 
beoomes opalescent from post mortem changes, or after immersion in 
spirit the pupil is seen to be vertioal. The tongue is pinkish with white 
tips. The belly is obtusely keeled on each side, a feature favorable to 
clambering efforts. In this snake as in the dhaman, and many other 
species the “ angulation ” as it is usually called reminds one in 
section of a boat, (see figure l B, Diagram 1, fuoing page 23') of 
Volume XVIII of this Journal). The tail is rather short being 
about one-sixth the total length of the snake. The whole snake is 
jjjlossy owing to the smooth and polished surfaces of the scales; a 
circumstance which has not escaped the Singhalese whose name for it 
“ tel ” karawaia, implies “ oily. ” 

Identification .■—The first thing to look at is the loreal which in this 
tmake in common with a few others touohes the internasal (see figures 
A and B of Diagram). This relationship of these two shields is only 
to be seen in 5 of the 11 known speoies of this Genus, in all the 
species of the Genera Amblycephalu* and TrachUcktum , in Xylophit 
-perrateti and in certain specimens of some Jlypsirhivu. In ill L 
the species of Lycodon that oonoem us the scales are m 17 rows in 
midbody, whereas this number of rows is not met with m any other 
species and genera just referred to. In, L. aulicus and striatui the 
1st and 2nd labials touch the nasal shields ito the other three species 
the lst cnly. It now remains to distinguish from striatus. 

In the former there are normally 9 Supralahinls, ihthe latter ohljr 
7 or 3. 2a the former the prseocUlar frequently hat by no means 
^always, touches •the: frontal, in the latter it never does so- the 
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former the belly shields (ventrals) are ungulate, in the latter they 
are" not. The former grows to 2£ feet, the latter to less than 14. 
Whilst both are common in Peninsula India and Ceylon, the former 
extends East beyond the longitude of Calcutta, the latter does not. 
To sum up, the essential points in identification are (1) a loreal touching 
the internasal, (2) scale rows 17 in midbody, (li) nasal touching the 
1st and 2nd labials and (4) 9 supralabials. 

Haunts, —Of all the snakes that seem to seek out, and profit by m 
human environment the Common Wolf-Snake is the most conspicuous. 
I should think that fully half the snakes met with inside habita¬ 
tions throughout India would prove to be this species, and it 
certainly is far more frequently encountered inside bungalows, and 
outhouses than outside them. Not only is it a very frequent 
tenant of houses such as those occupied by the European population 
Jn Cantonments, but it frequently obtrudes itself into densely 
populated parts, such as bazaars, native towns, jails, etc,, and is no 
rarity in the business quarters of our large Indian cities. 1 not in¬ 
frequently have one brought in from the regimental lines, bazaar* 
and jails, and have had it from inside regimental and Cantonment 
hospitals, Mr, Millard tolls me he has * 4 frequently had specimen 
sent to the Museum which have been killed in houses in the Fort 
at Bombay.’' Like many other snakes it likes to insinuate itself 
into the crevices of loose brickwork such as the foundation* 
and walls of buildings. Here it conceals itself during the day 
emerging at nightfall in quest of food. Along the outer wall* 
skirting the jail at Cannanore I rarely passed without finding the 
sloughs of this snake issuing from holes in the face of the 
masonry, and have often found it in similar situations elsewhere. 

In bouses it very frequently climbs into the roof, and I have 
several times known or had specimens sent me which had dropped 
on to the floors of rooms, verandahs, barracks, etc. 

Disposition .—The Common Wolf-Hnake is a very lively little 
oustomer, which usually on- being discovered slips away hastily 
if circumstance# permit. If pursued, or any attempt made to catch 
it, or obstruct its path it strikes out boldly without, hesitation 
planting its teeth into whatever thwarts its progress, and I have been 
bitten many times in trying to effect its capttuc. If in the open, 
and baulked in its endeavours to escape it will frequently coil itself 
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into a heap and remain stationary ; and if worried will hide its 
head beneath its ooils. Often too while lying thus it fixes its ceils 
rigidly so that one can toss it into the air without it releasing its 
folds, as one might do a piece of knotted cane. A visit paid to 
such a specimen in its cage an hoar or so later will probably 
show its courage restored, and it will indict or endeavour to inflict 
ti wound. Like most oilier snakes however it soon gets aooustomed 
to being handled and will then Suffer itself to he withdrawn from 
its cage without anger though it usually struggles to elude one's 
grasp. Mr. F. Gleadow tells me he “ saw one in a olimber in his 
verandah one night, and while examining him to see whether it 
was a Lyeodon or a Bungarus with the aid of a hurricane lamp, 
he let out at me like lightning, and scratched my nose. It was a 
very smart, stroke indeed. Nobody had toncbed him.” Gunther* 
says of it: “ It is of fierce habits and defends itself vigorously,” 

Mr. Millard writes to me: “ It is of a somewhat fierce disposition, 
and when first caught will usually turn and bite freely. ” Colonel 
Dawson too in a letter to me remarks on the fierceness of its nature. 

Mice not infrequently full victims to this snake, a faot whioh in itself 
speaks more eloquently than any remarks can do for the intrepid 
nature of suoh a diminutive reptile. Mioe or at least individuals 
amongst them are most formidable antagonists for small creatures 
to encounter and I have collected several interesting records 
showing that a single one will not only defend itself against the 
snake or snakes into whose cage it has been put os food, but will 
sometimes actually turn the tables, fight, overpower, and devour 
the snake. 

There is no doubt that titles snake is responsible for a large number 
of cases of snake bite in India every year, a circumstance to which its 
commonness, courage, irascibility, nocturnal habits, and predilection 
for man’s environment all contribute. 

As the snake is nearly always pronounced a krait by Europeans 
and natives alike it is one of those snakes whioh has helped most to 
swell the list of reputed antidotes to snake poison, for anything 
given internally, or applied locally under the dircumstanoes gets this 
credit of having averted the otherwise supposed inevitable totality. 

—- . i. ......... ..-3-. 

• Kept, Brit. Ind., 1894, p. S16. 
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In* nervous subject, such as the native frequently is, a bite even from 
this harmless wolf-snake may prove fatal. Thus Dr. Willey* records 
a case in Oeylon of a woman who was bitten on the right forearm 
by a snake of this species one night, and who died in consequence, 
no doubt from fright. 

In the Indian Medical Gazette of November 1st, 1870, Dr. Ewart 
reports the following case:— 

“ This morning, August 22nd, on visiting the General Hospital, 
I was informed that one of the punkah-coolies had been bitten, 
about 8-30 the night before, by a krait, whose venom is virulently 
poisonous. The man, it appears, bad been sleeping, aud on awaking 
be found something crawling over the right shoulder, and immediately 
experienced a stinging sensation about the middle of the acromion 
process. He was then under the impression that ho had been bitten 
by a snake, and on procuring a light, a very lively snake wn* 
captured. 

“The site of the bite was examined by Mr. Knight, the Assistant 
Apothecary, who declares he discovered a small puncture, on which 
there was a small quantity of coagulated blood. He is also positive* 
that the tissues around, to the size of a two-amm piece, were puffed 
and swollen. Patient's pulse was irregular, and he was much alarmed 
and agitated ; the surface of the body was cold ; countenance anxious ; 
pupils normal ; quite conscious and intelligent; no dimness of vision, 
or vertigo. 

“ About four minutes after the man had been bitteu, the pari was 
freely scarified, and the cupping glass applied. Ammonia was given 
repeatedly at short intervals. Rum was also freely administered, and 
means were taken to prevent sleep. 

“ When the patient was presented to (its) as a specimen of snake-bite 
cured by cupping, ammonia, and rum, I expressed my doubts, after 
an examination of the seat of scarification, whether he had been bitten 
at all; and if he had been bitten, whether the snake was poisonous. 

“I submitted the snake to Dr. Fayrer, C.8.I., who pronounced it to 
be the ‘ Lgcodon aulicus 9 perfectly innocent. It is something like 
the Krait [Bungarv* cwrulem ), and often gets blamed accordingly . 99 

It i| in such a cate as this that the stimulating remedies which have 
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enjoyed so great a reputation in the treatment of snake-bite are of 
real benefit, suoh for instance as brandy, ammonia, and strychnia. 
These agents have no influence in reducing or destroying the poison¬ 
ous properties of snake venom, they are useless agents in the treat¬ 
ment of snake poisoning, but invaluable remedies in snake bite, a very 
different condition—where they act by counteracting the depressing 
influence which fright exerts upon the heart. 

Habits .—The two most obvious traits in its character are its 
nocturnal habit, and its clambering propensities. It is seldom or 
never seen abroad in daylight unless disturbed. Mr. E. E. Green 
from his experiences writes to me : “ It is quite nocturnal in its habits. 
In captivity it sleeps all day and refuses food/ 1 When not established 
in the safe quarters offered by masonry, or a hole in the ground, it 
coils itself during the day in any convenient dark shelter, beneath 
the boxes or stores, or among the packages on the shelf in one's store¬ 
room, beneath the discarded bucket or basket behind the stable, 
beneath one of the flower pots standing in tho verandah, in a heap 
of kunkur beside the road, or stack of bricks or wood, behind or 
beneath the piles of plant stored in the Supply and Transport godown 
or the Telegraph Office compound, anywhere in fact that offers a 
convenient refuge. In such situations, besides enjoying the semi- 
darkness so grateful to its tastes, it is brought into convenient associa¬ 
tion with the very creatures upon which it is wont to prey, the agile, 
hut incautious mouse, the slippery skink, and the defenceless little 
gecko. At night the wolf-snake emerges from its fastness, and 
actively pursues its quest for food. The servants are apt to encounter 
it in the verandah when serving dinner, the inmates of a house in 
any of its rooms, the sepoy in lus lines, the soldier in barracks, and 
rhe warder going his rounds in the Jail. Often too it will drop from 
the roof into the verandah amid the family circle, from the covered 
way to the kitchen, or from the disused punkah-pole, or cross-bar 
supporting ourtains in the drawing-room. 

Its climbing accomplishments are very remarkable, for it often 
puzzles one to know how it can have got on to some of the places 
from which one dislodges it. The top of a window ledge, the jilmile 
of a door, the top of the lintel of a door which has become loosened 
from the masonry * a punkah-pole, or curtain rod. I have frequently 
had opportunities of observing this snake climbing and find that it 
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can do »o with comparative earn* even on a vertical plane, especially 
if the surface is a little rough. Thus I have many times witnessed it 
climb up the perpendicular wooden faoes of its box, the boards being 
rough from the saw. It clambers with ease, throwing itself into an 
S shape, and appearing to balance itself on its tail. As one watches 
this performance one wonders at the support derived from the tail 
expecting every moment to see the snake fall, but no! the caudal 
extremity resting on the horizontal surface grows less and less, and 
finally follows the rest of the snake which adheres vertically wholly 
unsupported. Now some observers would have us believe that the 
force which operates in this acrobatic performance, is brought about 
by a muscular effort on the part of the snake which retracts its ab¬ 
domen in such a way as to create a vacuum in its body-length opposed 
to the surface it is climbing. This, as in the case of an india-rubber 
cup which has been pressed to exhaust the air, ad he, res mechanically 
by the production of a vacuum, 1 happen on more than one occasion 
to have seen Ly codon auliens moving up the glass face of its cage, 
it can do so in a wonderful manner till nearly all the bodv-longth has 
left the floor, but though 1 have specially looked for it I have never 
been able to see the slightest indication of the muscular action 
referred to above, but have noticed that the whole surface of the 
abdomen lay pressed against the glass. I have never seen the snake 
succeed in scaling a face of glass except in the case of two hatch¬ 
lings that I put into spirit. To my amazement I found one of these 
still wet from its immersion lying along the face of the jar above the 
level of the fluid, and here it maintained a firm attachment, so firm 
indeed that it almost supported the second one iu its endeavours, to 
reach a similar position, aud escape its fate. I n this case also 1 
specially noted that there was no attempt at any retraction of the 
abdomen. The jar in which this scone was exacted is some 5 inches 
in diameter, so that the curvature of the glass can have been little 
assistance to a creature liftlo over 7 inches in length. The wolf- 
snake appears to me to climb by the aid of its ribs, and the free 
borders of its belly shields, and with these alone. Mr. Sinclair in this 
Journal (Vol, IV, p. 310) remarked upon one he saw scaling a ohick 
stretched vertically aud lashed in position. He says; “ The snake 
evidently climbed by hitching the edges of the ventral shields on to 
those of the bamboo lattioe of the blind, and not by winding his 
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botly which was entirely on the side of the blind next to me, round 
the bamboos.” Asalready stated it will frequently climb up into the 
roofs of houses, but perhaps the most remarkable example of its 
scnnsorial achievements is that mentioned by Haly*, a specimen 
having been caught in the lantern of the Minieoy lighthouse in 
Oeylon. 

Food. — L. anlicus whilst showing a preference lor lizards of the 
gecko family accepts with avidity other small creatures that cross its 
path. I have on 13 occasions known it take geckoes always of the 
genus Hemidac.tylus , usually frenatus but also contact. On 8 occa¬ 
sions a mouse had furnished the meal, and on other occasions skiuks 
had been devoured. In the United Provinces Mabnia dmimilis ?, in 
Burma Lygosoma ryanellum, and once another Lygosoma too 
digested to determine. Mr. E. E. Green tells mo in ( ! eylon he lm- 
known it take a Lygosoma in captivity. Willey says its staple food 
in Ceylon consists of the brahminy lizard, Mabnia narinata. 

Foes. —1 have known it fall a victim to the common krait, and 
the habits of the two snakes are so alike that I suspect the wolf-snake 
very frequently meets an untimely deutli at the jaws of its ophiopbu- 
gous relative. 

Breeding. The Sexes —As already remarked the 9 appears to 
grow to a greater length than the $. The sexes, as regards uumhers 
appear to be equally balanced, thus my note hooks show that of 73 
specimens sexed, 3G were moles, 37 females. 

I have known the sexes in company in November in (Jannnuore 
by report. In this case the native who brought the $ assured me 
it was united with another which escaped. In January in Fyzabad 
two were found in company in a bottlekhana, and in JDibrugarh two 
pairs were killed in company one in June and one in July. The 
June 9 was heavily egg-bound at the time, hut only the anterior 
half of the July specimen which I assume to have been a 9 was 
brought in, the $ being perfect. It is evident that they do not 
dissolve partnership after sexual oongress for a long time, if they do 
so at all, bnt this is a point upon which I am very uncertain nud a 
very difficult ope to elucidate. The smallest gravid females I have 
known were both 1 foot ti£ inches long, a length probably attained 
at the beginning of the third year of life. * 

♦First Report Snakes, Colombo Muh, p. 15, 
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Anal glands.*-*! have found these glands which are supposed to bo 
connected with the sexual functions active in both sexes, and at most 
parts of the year. The secretion is custard-like in oolour and consis¬ 
tency. The oopulatory male organs are beset with many minute 
recurved spines. 

In a previous paper dealing with Russell’s Viper (Vol. XVIII, 
p. 18) I remarked that I was inclined to think that the oldest mothers 
were the most fecund. My notes on the wolf-snake certainly make it 
appear so, for the smallest females, 1 foot inches in length, contained 
8 and 4 eggs, and the largest 2 feet 5 inches in length, 11 eggs. 
Further ft of the 6 egg-bound specimens over 2 feet in length 
contained from 7 to 11 eggs, whilst in 8 others where the length 
is recorded, all less than 2 l’eet, only from 8 to 6 eggs were found “ in 
abdomina.” My figures are us follows :— 


Length of $?. 

No. of Eggs. 

Length of $. 

No. of Eggs 


«* 8 

1M0S" 

4 

i'-6£" 

4 

2'-0* 

8 

l'-fe|" 

... 8 

2'-0g" 

7 


4 

2'-2i« 

9 

r-«r 

... ft 

2'-2i" 

5 

i'-y" 

... ft 

2'-4" 

7 


... 6 

2'-5" 

... 11 


Eggs .—I have had many females brought to me gravid all with one 
exception during the first 7 months of the year. The one exception 
was egg-bound in Rangoon on the 20th December. Of the rest, one 
in Cannanore was gravid on the 20th January ; three in Cannanore 
in February : one in Cannanore, and two in Fyzabad in March ; one 
in Cannanore, two in Fyzabad and five in Dibrugarh in April; one 
in Cannanore and three iu Dibrugarh in May ; one in Cannanore, and 
one in Fyzabad in June, and three in Fyzabad in July. 

The eggs are deposited in the months from February to July. 
They vary in number from three to eleven but are usually from 
four to seven. They are elongate white ovals, equally domed at 
each pole, and soft to the touch, the shell resembling white kid, until 
vacated when it dries and hardens into u somewhat crisp parchment- 
like envelope. When seen “in abdoniina” they are frequently but 
by no means always particoloured—grey and white. The grey 
colour appears to me to be due to absorption of colouring matter 
* 13 









IS JOURNAL, BOMBAYNATURAL HISTORY SOCIETY , Vol XIX. 


fttom the intestine, for it is always men on that part of the shell 
which lies in oontact with the gut is absent when the gut is 
empty, and present in some eggs in the string corresponding to a 
loaded part of the intestine. It may he originally derived from the 
pigment in the skins of the creatures ingested. When laid the grey 
colour is never visible ns far as I am aware. 

When deposited the eggs measure frun rather less than one to 
one and*a~quarter inches ami are rather more than twice as long as 
their breadth. They contain no trace of an embryo. The periods 
of gestation and incubation are not known to me. 

Hatch!/Mifs —Titese escape from the egg doubtless by means of the 
fostul tooth, though l have failed to find it in the many examples 
1 have examined. The nppe rancoofthe eggs after evacuation is 
similar to that seen in other species, A clutch of five was brought to 
me on the 18th duly last year found in a Planter’s bungalow. A 
single hatchling was present with the eggs, all of which, except a 
noil-fertile one, were empty. 1 give a drawing of these eggs to 
show the cuts in the shcl s through wh'ch the young hail gained their 
liberty. Bach cut was as clean as if done with a sharp knife. 

The young when they escape fr m the egg vary in length from (5$ 
to 7$ inches or about one-third tie length of a large adult. They 
are exactly like most tulu ts in colour and markings. 1 have seen two 
of the same brood one with very distinct yellow bars in the whole 
body-length, whilst the other had a few rather obscure bars anteriorly 
only. One of these was very vicious, and bit me more than once 
when handling it It attacked, killed, and soon swallowed a young 
gecko 1 gave it. 



sees or lycodin avlu v&. 

To*tow incised aperture* of exit mod* by hatchling*, 
(not. 
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Growth It is very difficult to follow the growth after the 2nd year 
from the figures to hand in my note books. It is certain however that 
win none year old the young have at least doubled their length being 
over 1 foot 1^ inches long but they hatch over such a long period 
of the year that the lengths become hopelessly mixed, leaving no gaps 
to indicate successive broods. An unusual number ot specimens 
between 1 foot (i inches and 1 foot 8 inches in length at the same 
period of the year, seems to indicate that this length is reached at the 
end of the 2nd and beginning of the 3rd year. Again a large 
number measuring from 1 foot 9 inches to 2 feet, seems to point to the 
termination of the third year's growth. 

Distribution . (a) Geographical — Its range of habitat is very 
extensive. It occurs throughout Peninsular India to Ceylon and the 
Maldives. Westward it extends throughout the Punjab, to the lower 
slopes of the Himalayas. I can find no record of it from Sind how¬ 
ever. To the East it ranges through the Bramaputm, and Irrawaddy- 
Salween Basins (including the Andaman and Nicobar Islands), to 
the Eastern limits of Indo-Ohina in the continental part of the 
Malayan sub-region, and through the Malayan Archipelago to the 
Philippines, 

(b) Loral —It is essentially an inhabitant of the Plains. 1 have 
known it fairly common on the lower slopes of both Western, and 
Eastern Himalayas up to about 2,000 feet, but it appears to rarely 
wander above this altitude. Ferguson* in this Journal says though 
common in the low country in Travancore he has not reoorded a single 
specimen from the Hills. FJowert remarked on a specimen he 
obtained at Penang at an altitude of 2 200 feet. Willeyjtoo says 
that though common in the low country in Ceylon it does not appear 
to ascend to #.000 feet. 

In the Plains it is common everywhere, and hardly a collection 
of snakes amounting to half a dozen specimens made anywhere will 
fail to show at least one representative. I cannot recall ever 
having seen or heurd of a specimen in or close to water, or in damp 
places. 

Lepidtms. Rostral .—Touches six shields, the rostro-nasal sutures 
largest. Internasals. —Two, the suture between them one-half to three- 
quarters that between the prcefrantul fellows, equal to or rather 


* Vox. X, p. 71. t P, 4 1W9| p. t Spol., Zeylau., Vol. X, p. 117. 




100 JOURNAL^ BOMB At NATURAL HISTORY SOCIETY, VoL XIX ♦ 

greater than the internaao-prafrontels. PrmfronJtaU.— Two, the 
suture between decidedly greater than the praifronto-frontal sutures; 
in contact with internasal, loreal, prseooular, (sometimes the supraocu¬ 
lar) and frontal. Frontal ,—Touches 8 shields usually, (sometimes 6 
only, when the preeoeular fails to meet it) the sutures sometimes sub¬ 
equal or more often the supraoculars rather longest. Supraocular *,— 
About two-thirds the length, and half the breadth of the frontal. 
Nasal*.— Two, subequal, in contact, with the 1st and slightly with 
the 2nd supralabial. Loreal .—One, twice as long as high, longer 
than the two nasals. Prwocular. —One, usually meeting the frontal. 
Postocvlars .—Two. Temporals .—Two, the lower touching the 6th 
and 7th labials. Supralabials.—§ t the 3rd, 4t;h and T>th touching the 
eye. Sublingual *.—Two pairs, subequal or the anterior rather 
largest, the posterior in contact with the 5th and 6th infra- 
labials. Infralafnals .—6, the suture between the 1st tvs long as 
that between the anterior sublingual* ; the 6th much tlio largest, 
twice as broad as the posterior sublinguals, and in oontaot with three 
scales behind. Costals .<—Two heads-lengths after the head 17, 
midbody 17, two heads-lengths before the vent 15. The reduction 
from 17 to 15 which occurs well behind the middle of the body is 
due to an absorption of the 3rd row usually into the 4th, rarely into 
the 2nd above the ventrals. The vertebrate are not enlarged, and 
the ultimate row hut little if at all. Keels absent; apical pits present, 
and single (see 1). of diagram), Ventrals ,—177 to 212, Triohinopoly 
188 to 202, Gannanore 177 to 203, Burma 180 to 200, Fyzabad 193 
to 208, Dibrugarh 197 to 210, E. Himalayas 197 to 212, (178 to 224 
Boulenger); ungulate laterally. A nal .—Divided usually (rarely entire). 
Subcaudals .—56 to 80 (Boulenger) ; divided. Anomalies .—Very 
rarely the loreal is subdivided into two, an anterior and a posterior. 
Commonly the praooular fails to meet the frontal. The postoculars 
and temporals are sometimes three. Not infrequently, the supralabials 
are abnormal in number, m$., 8 or 10, and the 3rd, 4th, 5th and 6th 
may touch the eye, either two, three, or all lour of them. Rarely 
the nasal fails to touch the 2nd supralabial. Not infrequently the anal 
is entire, and rarely some of the subcaudals at the base of the tail. 
I have lately seen one from Tiadharia in which the first 3 were entire, 
and Flower mentions one from Penang with the 4th and 5th 
entire. 
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Freaks are apt to occur among all animals, but that rare condi¬ 
tion known as axial bifurcation or dichotomy, which gives rise to 
dual heads developed forkwise on the same body has been recorded at 
least three times in this species. I wrote* of one such specimen in this 
Journal and two others are reported us being in the Indian Museum by 
Sclaterf. Dentition ,—The maxilla supports an anterior and a posterior 
series of teeth. The anterior set number 5, the first 3 progressively 
increasing in size t, the last 2 about twice the length of the 3rd. 
An arched toothless gap intervenes between the anterior and 
posterior sets. The posterior set numbers 10 or 12, the last 2 are 
about twice the size of the preceding 8 or 10 which are subequal in 
size. 

The polalo-pterygoid array form an uninterrupted series of which 
the palatine numbering 11 to 13 are rather longer, the pterygoid 
numbering as many as 29 progressively and very gradually diminish 
in length from before backwards. 

In preparing a skull the minute teeth at the hack are very difficult 
to preserve, and dissect out intact, so that usually a number consider¬ 
ably less than 29 are evident. 

Mandibular .—Consist, of two series an anterior and a posterior, 
separated by u short gap. The anterior contains 5 teeth, the 3 first 
progressively increasing in length, the 4th and 5th equal and about 
twice as long as the 3rd. The posterior set numbers from 16 to 20. 

These figures are given from an examination of 4 skulls lying 
before me. 

Gttnther*s§ statement that “Each maxilla is armed with two fangs 

in front, placed in a transverse line, the outer being much larger 

than the inner” is incorrect. The two fang-like teeth are subeqtial, 

and placed one behind the other. Similarly, the last two teeth in the 

posterior maxillary set are enlarged, not only the last as stated by 

him. BoulengerU says the maxillary teein increase in size posteriorly 

which seems to imply a gradual increase. This does not clearly 

describe the condition. It is the last two teeth which are suddenly 

and distinctly enlarged. _ 

~ 

t Lf»t, Snakes, tnd. Mas.* 1891, p. 14. 

t Only one U Keen In my figure, the first two are not noticeable owing to the bending 
towards of the maxilla. 

t Bept. Brit., It»M864, p. 810. 


If Cut.,Vol, l,p. 848. 
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SHAW’fl WoLF-SnAKB (LYCODCN STRIATOS). 
Nomenclature — (a) Scientific. —The specific name striatus (Latin — 
striped) originated with Shaw in 1802. Russell had figured the 
snake prior to this in his work published in 1896.* 

(ft) English .—The English rendering of the speoific title is not dis¬ 
tinctive enough as it applies equally well to muny others of the genus, 
so that J think “ Shaw’s Wolf-Snake ” the most appropriate name for it. 

(c) Vernacular —The only nnmes i know of are those given by 
Russell, viz., Gajoo Tutta and Karetta the latte** in Hyderabad. Deccan. 

Dimensions —The longest of 14 specimens measured of mv own 
collection was 1 foot 3\ inches, and I know of no greater length. 

Bodily configuration, etc. — Very similar to aulicns , the main differ¬ 
ence being that the belly is not angulated on eithor side hut evenly 
rounded from flunk to flank. Boulenger calls the head of aulicns 
spatulate but not that of striatus. I cannot see much difference bet¬ 
ween the two, that of aulicns is perhaps rather flatter, and the snout 
more rounded. The eye is jot-bluok as in aulicns , the scales as glossy 
and the tips of the tongue white. 

Colour .—Varying shades of dark-brown or black above with from 
11 to 18 white cross bars on the body (not including tail) usually 
very distinct in the whole body length, the anterirr ones specially so. 
The anterior ones again are more widely separated than the posterior. 
These bars are divided more or less distinctly at the sides to include a 
somewhat deltoid patch of the ground colour, very nicely shown in 
our plate. The belly is pearly-white, and unspotted. The head is 
brown or black above except the upper lip which with the lower 
lip, and chin is pearly-white. Most of the specimens I have seen have 
been a deep chocolate or pure black, and the cross In*; pure white. 
Many writers, however, say that the bars or bunds are yellow at any 
rate sometimes. Colonel Light in a letter mentions one caught at Bhtij 
with bright yellow cross bands, and says several in that locality have 
yellow bands. He mentions another from the same locality with the 
bands white. Stoliczka speaks of one from the Lower Hills of Simla 
with 58 broadish- yellowish cross bands. I have never seen a specimen 
with anything approaching 58 hands which in itself suggests aulicns 
rather than striatus . The venfcruls 182 and suhcaudals 57 would equally 
* ln4. http. I., Vol. Z Pint ch XVI » nd XX Vi. ^ 
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Well agree with animus. Annan lale* says that those from the Mala- 
kand are reported to have yellow marks, (ireenf mentions one from 
Peradeniya, Ceylon, with some of the median scales in the anterior 
white hands yellow, and Annandate* speuks of u similar specimen 
from Pamhan in S. India t 

In 5 Ceylon specimens collected in Peradeniya, I found the hands 
far less distinct than in Indian forms, the colour being dirty white, and 
the ground colour brown rather than black. 

Identification ,—The remarks on aulicns under this heading apply 
also here. Attention must he given to the following :(1) a single 
loreal touching the infemasal, (2) scale rows 17 in mid body, (3) nasals 
touching the 1st and 2nd supralabials and (4) supru’abiuls 7 or 8. 

Haunts .—I have known this snake in the house, like its commoner 
ally aulims , one in Fyzabad came into the Cantonment Hospital, and 
another was encountered in the Officers’ Mess of the 85th K. S. L. 1. 
Three or four were unearthed at different times during digging 
operations. It hides away during the day time in holes in the ground, 
heaps of debris, crevices of brickwork, stacks of wood, etc. 

Disposition —All the specimens 1 have seen alive exhibited a very 
timid disposition. 1 never knew one strike no matter what the 
provocation. Usually it made no endeavour to escape but coiled 
itself, and if touched or teased, hid its head beneath its coils, looking 
out cautiously from time to time to see if the danger apprehended had 
disappeared. It sometimes flattens itself to the ground in a remark' 
able way. 

Ilahiis .—Like the oomrnon wolf-snake it is decidedly nocturnal. 
I met with two at different times at night on the road between the 
Mess and my house at Berlmmporc i.Orissa), and on both occasions 
there was no endeavour to retire from the situation, no attempt at 


* Mein Apiat Soc, Bengal, I. lo, p 1#4, 

♦ Spol. Zeylan., ft. arch 11*06, p. 4 ft. 

$ 1 know that anliru* and *tnuiu# are frequently confused one with the other, ami I have 
found several specim in various museums ino neatly identified, if one infers to ihe 
abnormalities u scaling that I have remarked upon in the :wo rpeeies in this pa, er, it will 
be apparent how easily a raUta.e may ari o, since the points made use of in ibe nap ratio 
of «he two specie* are subject to mmo variation. Moreover, a mistake, 1 not infrequently 
committed in days gone by, may occur with others, it is very easy to miscount iho upper 
Ubala In the Lyuudon*, and to omit to count the last which is often not so evidently one of 
tHe aerie*, as one sees n other snakes. In all cases the mouth should oe opened, and these 
shields then counted tu the gape. 
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menace. Except the specimens encountered while digging nearly 
all were killed at night. It does not appear to share the acrobatic 
attainments of aulmts , at least 1 have never known one leave the 
ground. 

Food .—Three of my specimens contained skinks in Fyzabad, of the 
species Mahuia dmimitis . I have no knowledge of its gastronomic 
tastes otherwise. 

Breeding .—AH I know of this is from my notes in Fyxabad. 

The Sexes .—On two occasions in August pairs were found in 
company. In a small heap of kunkur by the side of a road a gravid 
female was dislodged one evening, and a male dislodged the next 
morning when the heap was broken further into. On the oilier 
occasion two snakes were seen together (not united) a little way 
beneath the soil during digging operations. Several coolies vouched 
for this, one of the snakes escaped in the excitement their discovery 
aroused, the other the male was captured, and in the hole were 4 
eggs. It is remarkable I think that the partnership had not been 
dissolved even after the deposition of the eggs. The male organs are 
beset with numerous minute claw-like appendages. 

The length of a gravid female of mine was 1 foot and $ an inch. 
Mr. E. E. Green wrote to me some years ago of a gravid specimen 
which he identified as aulicus obtained by him at Peradoniya, Ceylon, 
I feel pretty oertain that the specimen was not a Common Wolf'Snake, 
hut Shaw’s Wolf'Snake, for it was only 12 inches long, a length far 
more in keeping with what we know of striatus, and opposed to what 
we know of aulicus t the smallest gravid record of which is 1 foot 
6$ inches. Of specimens I have sexed 7 were<J and 4 9, the longest 
specimen 1 foot 3^ inches being a female. The periods of gestation 
and incubation are not known. 

Season. —Sluiw's Wolf-Snake breeds at about the same season as the 
Common Wolf-Snake, 1 have known a gravid female with small 
eggs in July, one gravid with large eggs in August, and the deposit- 
ed eggs alluded to above were found in August. Mr. Green's 
specimen was also gravid on the 30th August. 

Eggs .—Ttiis spac es is not so prolific as auticus 9 the eggs number¬ 
ing from 2 to 4. They are very large for the size of the snake, and 
much elongate, I think, more so than those of aulicus. They varj; 
from 1 to i l inches in length, and are about ^ of an inch in 
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breadth. Otherwise they are just like those of the common wolf- 

snake. 

Di*iribution—(a) Geographical .—This species extends further West 
than the Common Wolf-Snake, but not nearly so fur East, its limit in 
this direction being proximately the longitude of Calcutta. It 
oocurs throughout Peninsular India and Ceylon. On the West 
it extends through Sind and the Punjab, Baluchistan, and Persia 
to Transoaspia. 

(b) Local. —Appears to be ohiefly a snake of the Plains, extending 
to low hills to about 2,000 feet. 

(c) Numerical .—Though I think it has claims to be considered 
one of the common snakes of India, it is not nearly the common 
snake that its ally aulkus is. In Fyzabad I got 13 specimens out 
of a total of 704, but whether it is more plentiful there than in other 
parts, I cannot say, I saw 3 or 4 specimens in the few months 1 
was stationed at Berhampore (Orissa). 

Lepidosis . Rostral. —Touches 6 shields; the rostro-nasal suture 
longest Internasals .—Two, the suture between them £ to § that bet¬ 
ween the prasfrontul fellows, about equal to the intemoso-prafrontul 
sutures. P reef rentals. —Two, the suture between them distinctly 

greater than the prcefronto-frental ; touch the internasals, loreal, 
prroocular, supraocular and frontal. Frontal .—Touches 6 shields, the 
supraocular sutures longest. Supraocular*.—$ the length, £ or less 
than ( the breadth of the frontal. Nasals .—Quite divided by the 
nostril: touch the 1st and 2nd supralabials. Loreal. —One, about as 
long as the nasals taken together ; in contact with the internasals. 
PrcBomlar .—One, not touching the frontal. Postoculars .—Two. 
Temporals. —Two anterior. Supralalnals. —3 normally, ti e 3rd, 4th 
and 5th touching the eye. Sublmpuals. —Two pairs, the posterior 
rather shorter and in contaot with the 5th and 6th infrulabials. 
Infralahials .—6 ; the 6th largest, twice or nearly twice as broad 
08 the posterior suhlinguals, in contact with 3 scales behind ; the 
suture between the 1st about equal to that between the anterior 
suhlinguals. Costals ,— 2 heods-lengths from heud 17, midbody J7, 
2 beads-lengths before vent 15 ; the reduction from 17 to 15 occurs 
well behind the middle of the body and is due to a confluence of the 
Bid and ^tb rows above the ventrals usually, sometimes the 4th and 
5th ; keels absent ; apical pits present, single ; the vertebral row not 
U 
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enlarged; the ultimate not or barely enlarged, Ventrah.-~~Vfot 
angulate ; 153 to 178 (Boulenger) one of my Fyzahad examples I79 f 
one in the Indian Museum from Malakand 179, another from the 
Perso-Baluoh Frontier 196. Stoliozka's specimen from below Simla 
with 182 I consider an anlicus. Anal —Divided. Sobcaudals .— 
Divided, 42 to 66 (Boulenger), In two Ceylon specimens I count 85 
and 39. Russell's two specimens 40 and 41, the latter from 
Hyderabad. Deccan. 

An malm .—In a specimen in the Indian Museum from Mainland 
the loreal is dual on both sides, the anterior small shield touching the 
internasal and make these shields appear as four. The nasals occasion* 
ally touch the 1st only of the supralabiul series. The anterior tem¬ 
poral is rarely a single shield. The supm’ahials are rarely 7 with the 
3rd and 4th touching the eye, 8 with the 4th and 5th touching the 
eye, or 9 with the 3rd, 4th and 5th touching the eye. I have found 
the anal entiro in one Ceylon speoimen, and in Russell's Plate 
(XXVI) this shield is shown entiro. 

Dentition .—Very similar to that of anlicns. Manila .—This supports 
an anterior and a posterior set separated by a considerable edentulous 
interval. The anterior has 2 (3 progressively increasing teeth, fol¬ 
lowed by two large subequal teeth as in aulkutt. The posterior set 
has 4 subequal small teeth followed by two lar^e subequal ones. 

2 J alato-pter//ffoid .—The palatine hone supports 11 teeth, the ptery¬ 
goid I cannot give, believing my only skull to be imperfect. Both 
sets are small and subequal. Mandibular .—Anteriorly 3 progres¬ 
sively increasing small teeth followed by two subeqnal large ones, 
then a short gup sufficient to accommodate one tooth, followed by 18 
small subequul teeth. 

In this species the maxilla is distinctly shorter than in auliem, 
supporting 4 small teeth in the posterior set instead of 8 to 10* The 
two enlarged posterior teeth are situated beneath the middle of the 
eye, and at a point well in advance of the optic foramen in the cleaned 
skull. In avlicus these two large teeth are exactly opposite the optic 
foramen, and beneath the back of the eye. In the mandible there are 
fewer teeth (13) than in aulicus (16 to 20*) 


(To be continued ). 
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A LIST OF THE BIRDS OF THE BHAMO DISTRICT, 
UPPER BURMA. 

BY 

Majob H. H. Habington (92nd Punjabis). 

The Bhamo District of Upper Burma lies roughly between the 
twenty-fourth and twenty-fifth degrees of latitude, and is bounded on 
the East by China, and contains a great variety of country consist¬ 
ing of the Irrawaddy Valley* low-lying hills, and on the East a 
series of ridges running up lo 6 000 feet. 

The country to the West of the river* very broken and oovored 
with dense forest* is practically unexplored. Oil the East the plains 
near the river are more or less cultivated* the ground gradually 
rising into a terai of heavy tree jungle. From this* the hills rise 
abruptly, range behind range, to the borders of China. On their 
western slopes they are covered with dense evergreen jungle, which, 
towards their summit, have at some time or other been cleared for 
cultivation (toungyas) so giving rise to a thick secondary growth, now 
very difficult, to penetrate. On the eastern slopes where the rainfall is 
not so great, the oak and chestnut flourish. The hills suddenly drop 
into the Loije Valley* through which runs the Chinese frontier—the 
country being almost devoid of trees and covered with bracken and 
brambles. 

The District is consequently very rich in bird life, and must still 
contain a number of rich prizes, as many of the higher hills have yot 
to be explored. 

I have compiled this very incomplete list from birds collected by 
myself during a short stay in these hills, as well as from a list kindly 
given me by Colonel G. Rippon* I. A., and from the list of Mr. E, W, 
Oates in the Ibis of 1888 and of Count Salvudori in the k< Annali del 
Museo oivioo di Storia Natural©, Genoa,” Vol IV, Second Series, 
pages 568 to 617. 

I spent a very pleasant and profitable two months of my Dave 
collecting in the hills due East of Bhamo, one month being spent at 
Sinlum-Kaba, a small hill station of about 5.500 feet above sea level. 
1 was fortunate in getting many birds not previously recorded within 
Indian limits, as well as four new Sub-species, besides many rare 
and interesting eggs. 
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My thunks are due to Mr. OgUvie-Grant for kindly assisting me in 
identify ing my specimens and in helping me with their descriptions, 
and to Mr. E. W. Outes for his encouragement and help in making 
out this list. 

I have taken the liberty of giving the descriptions of those birds 
not mentioned in the “ Fauna of India,” with a hope they may be of 
assistance to others, as I found it a groat drawback whilst collecting 
not to be able to recognise the different birds. 

All species actually collected and identified with those in the 
Natural History Museum are marked with an asterisk. 

CORVIDAE. 

(4) Oorvus macrorhynchos, Wagl. -(Tho Jungle Crow.) 

Common everywhere in the plains, a good many finding their way up into 
the Hills, where, however, they are very wild and keep well to the jungles. 

(8) CoRVUfl INSOLKNB, Hume.—(The Burmese Hou*o-Crow.) 

Common round villages along the river, and a positive nuisance at Bhamo 
itself. Does not penotrate into the jungles, but reappears in the Loije Valley 
on the Chinese frontier. This is probably one of its most easterly limits. 

°(l Ob) Pica srrioka, Gould.—(Tha Chinese Magpie.) 

Hartert Vog. Die Pal. Fauna, page 22. 

(Tr<iw«.) u distinguished by the dark colouring of its tail and wings. The 
black at the base of the primaries and primary coverts being very muoh 
extended : the primaries are also almost blue and not a bright green. The 
middle tail feathers almost steel blue, seldom green. LcgH and feet very 
strong. Rump patch always present, generally gray, rarely white. 

From Upper Burma, through China into South Japan, Hainan, Formosa, 
northwards into Korea.” 

The Chinese Magpie's nesting habits seem to be identical with the home bird, 
building the same massive domed nest, which however seems bigger, most 
probably due to the same nest having been used for many successive years. 
They are eavly breeders, beginning nesting operations in January, a* d by (he 
middle of March the eggs ate either very muoh incubated or the young birds 
hatched out. The eggs are very like those of the homo bird, but seem more 
baldly marked, six set ms to be the full c« ir pl< m< i.t. 

Very common along the Chinese frontier. I have also soen birds at Bhamo 
whore a pair used to breed in the Military Police Fort: a pair have started 
building near their old site. 

At Loijfc on the 29th March I found a nest in a small peopul 
tree On sending up a ooolie a oock Koel flew out of the tr*e, as well as a 
Magpie from the nest. As tho Koel had been continually calling during our 
stay there I had hopes of again getting their eggs from a Magpie's nest, %nd 
sure enough, when tho coolie descended he brought down four Magpie's and 
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two Koel 9 * eggs. I have previously taken the Keel's eggs from a Magpie's 
nest in the Shan States, where Magpies are extremely common. 1 saw several 
other Magpies’ nests and got their eggs. 

(12) Urocissa occrriTALM, Blyth.—(The Red-billed Blue Magpie.) 

Well distributed in suitable jungle, both in the hills and plainB. 

(14) CrssA caiNKNsm, (Bodd).-<The Green Magpie.) 

Saw several on the lower slopes of the Hills, accompanying flocks of 
Laughing Thrushes. 

Netting.— On the 25th April I was very fortunate in getting a fine clutch of 
•even eggs in a valley below Sinlum. The nest was placed in a very tall thin 
sapling, so that the only way of getting it was by cutting the tree down in 
sections, so telescoping it until the nest could bo reached. As the eggs are 
all exactly similar I think they must have been laid by the same bird. 

(16) Dendrocitta rufa, (Scop.)—(The Indian Tree-Pie.) 

Common in the plains round Bhamo. 

*(18) DENPROcrTTA qtmalaykrsib, Blyth.—(The Himalayan Tree-Pie.) 

Well distributed in the Hills. 

°(25) Gakiutluh leuootis. Hume.—(The Burmese Jay.) 

One speoimen, procured in oak forest at M’ba Kha, south of Maiput. This 
bird probably extends into China. 

PARIN2E. 

(31) Parus atrichmb, Horsf, — (The Indian Grey Tit.) 

Recorded by Oates in “The Fauna of India/’ Probably found in the 
plains round Bhamo. 

°(32<i) Parus ooMMiXTcm, Swinhoe.— ( The Chinese Grey Tit.) 

Hartert Die Vog. Pal. Fauna, page 346. 

Kachin name. —Bainum numkha. 

(Trant.)— U Like P. minor but much smaller. Wiug only about 65—70 m.m. 
The olive green of the back more extended, and the edge of the wings duller, 
being a dirty cream or brownish grey colour. 

South China to Upper Burma and East Tonasserim, etc.” 

All my specimens collected at Sinlum are nearest to this species in having 
a green back, and the white on their tails like P . atricept, and 1 think 
therefore should be called P, commixiut. 

Netting. —I found three nests on the 22nd, 25th and 28th April. Ail were 
placed in holes iu the side of the cutting along the road below Sinhun. The 
nests were composed of moss lined with feathers and fur, and contained four, 
five and four eggs. In the beginning of May I saw several parties of young 
birds about. 

£gp$>—Of tbe usual tit type, being white, and rather boldly spotted with 
rusty red. 

MtatuHng .—Average of six eggs *66 x *52; largest—*67 x *58, smallest- 
*64xr53. 
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9 (Mb) A Ea fTHALiscus talifuknsis, Rip p on.—(The Yunuaneae 
Bed-headed Tit.) 

Bull, B. 0. G\, Yol. XIV, p. IB. 

KaMn namf ‘,—Siiiraw Sik. 

( Tran* ) “ Similar to A. maul pur ami A, xancinm ( the Chinese bird). 

Top of the head pale rufous, but the band across the chest narrow, and the 
sides of the body very deep chestnut. Length 4*5 ; cuimon *JJ5 ; wing 2*1 ; 
tail 2*1 ; tarsus *05.” 

My specimens from Sinhmi seem to bo slightly smaller than Col. Itippon’s 
birds in Nat. Hist. Museum. 

Nnlinp.—Oti the 28th April I was at last fortunate in finding the nest of 
this little Tit, afier having watched and hunted in vain since the 20th, when 1 
had seen a bird with a feather in its bosk. The nest was placed between the 
stems of a bramble about two feet from the ground, and reminded one of a small 
English Long-tailed Tit’s nest. On the outside it was composed entirely of moss 
(not covered with lichen), the entrance hole being near the top 1 and was lined 
firstly with vegetable down and then profusely with gaudy feathers of the 
Pheasant. Hill Partridge, Barbets and Minivets. and contained three highly 
incubated, but blovrablo eggs. I also found another nest building which seems 
to bo a very lengthy operation, aB J watched it for over a fortnight while the 
birds thought of completing it. At last, when 1 bad hopes of obtaining a nice 
clutch of eggs, I found something had been before me and had pulled it to 
pieces, as well as a Stachyrhidopsis’a nest close by, which should also have 
contained eggs. 

I got a fully fledged young bird of this species at Sinlum ; it has the black 
throat of the adult bird altogether wanting, its whole throat and upper breast 
being eutirely white, with the exception of a thin bluck gorget which is never 
found in the old bird. In the Nat. Hist. Museum there is a young bird of A. 
concinna showing markings very similar to my specimen. 

£</0JS.-~Very like those of uE. erythocephulu*, but much smaller, having a 
white ground colour with a zone of minute 'reddish purplo spots round the 
larger end. 

Measuring .—Average of three eggs *55x*44; largest •57 x*44 ; smallest 
•52 x *44. 

*(4») Machlolofub hpilonotus, (Blyth.)—(The Black-spotted 

Yellow Tit.) 

Kuchin warns.— Bainum numkha (same as P, cvmmioctu*.) 

Fairly common in the Hills. 

All the females eollected by me want the conspicuous blaok band down the 
breant, and were easily distinguishable from the males. I failed to find a 
nest, but had two eggs and the nest brought me by a Kachin. 

Eggs. —White, profusely spotted with rusty red, and measure *74 x *58. 

PAK ADOXORNITHINAS. 

* (52) Pabaooxornis guttaticoll.r, David.—(Austen's Crow-Tit.) 

Kachin warns.—Be-thmg-nu-gop. ? 

Saw this bird on several occasions frequenting patches of mountain-bamboo 
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mud high gram but failed to find its nest. It has a series of very fine loud 
notes whan disturbed, and is thus easily recognisable. 

• ( *6) ScruouA pomotts, Blyth.—-(The Ashy.breasted Crow-Tit.) 

Very tit-like in its habits, going about in parties with j&yiihult*cv*. 1 
think they must be late breeders, as I failed to find any indications of their 
nesting. 

(69) Both ora atkibupgrci maris, (Gtodw.-Aust )•—(The Black-browed 
Crow-Tit, > 

Recorded by Col. ippon. 

•(69a) SuriftniA bku.ynea, Anders.— i(A nderson's Crow-Tit). 

Very plentiful in the Hills at about 6,000 feet ; ar.d befc.ro tho breeding 
season commences goes about in small parties haunting low trees and bushes ; 
later on keeps entirely to gmss and bracken. 

I found several nests, all were placed within two feet of the ground 
generally ia a clump of grass or rushes, rarely on a bramble and were 
always well hidden and only found by sooing the bird fly out. The nest is 
a very compact cup made of bamboo leave* and grass, occasionally having 
a little moss on tho outside. Three seems to bo the complement of eggs, 
rarely two. I found one nest contain ng four fiosh eggs. 

Erjtj *.—A pale blue. Average of nine eggs *64 X •b'l ; largest *69 x ; smallest 
•00 x *50, 

As some of my birds run very near Suthora ntyani, Ripp. Bull., B.O.C.. 
XIII p. 64 I here givo a description of it. 

(/rmru.) ‘ Similar to 8. hrmin*a. but paler. Cndevparts veiy pale 
throat and ohest white, not vinaccus, with conspicuous reddish-brown stripes.” 

CRATEROPODINiE. 

Kackin name for all Laughing Thrushes, Wo-Krang. 

(62) Dryonastes hueioolmr, (Jard. and Selby)—-(The Rufous-necked 
Thrush.) 

Recorded by Col. Rippon. 

°(66a) Dryonastks katjriensis, Ripp.*—(The Kachin Hill Laughing 
Thrush ) 

Bull. B.O.C., Vol. XIII, p. 13. 

Kuchin name . Wo Kmng-Krang-Frong. 

(7ra»«.) “Similar to D . aubcarulutus (Hume), and with tail feathers 
tipped with white, but the cheeks reddish-brown, uniform and leas white/' 

Total length about 11*3, culmen 1*06, wing 4*1, tail 4*66, tarsus 1*6. 

Orbital skin and bare-naked patch round the eyes slaty-blue. 

A very handsome bird with its rich brown colouring and white breast. It 
has a very fine almost human whistle which can be easily imitated and the 
bird catted up. It generally keeps to dense jungle. 

Neding.—'Niy Borman collector found a nest containing two incubated 
eggs, shooting parent bird. The nest was placed on a small mountain 
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bamboo and was of the usual type, being made entirely of bamboo leaves lined 
with fine gras* and measured 6"x6" outside and 3i*x24" inside. 

Eggs.—k bright glossy blue, rather long and pointed, measuring 1*26x*84. 

0 (<57) Dryonastrs sannio, (Swinh.)—(The White-browed Laughing 
Thrush.) 

Kachin name.—Shong-shny, and Wo-Frow. 

la the commonest bird of its family in the Hills, and very noisy in the 
mornings and the evenings with its harsh complaining notes. 

Netting .—It is an early breeder ; many nests found in April had young 
birds. All the nests found by me in the Kuchin Hills wore placed near the 
ground, either in bramble bushes or in thick grass, and not in saplings as those 
found in the Southern Shan States. 

It lays two types of eggs, the commonest being a pale blue.green, the other 
which seems to be laid later in the season, a pure glossy white. 

Eggs .—Of two types, one a glossy pale blue-green, the oilier a very glossy 
white. Average of ten eggs 1*04 x *75, largest 1*08, smallest *97 x *76. The 
eggs have au unmistakable shape, being rather blunted at the small end. 

f69) CUURUI.AX LKUCOLOPUU8, (Hardw.)—(The Himalayau White-crested 
Laughing Thrush.) 

Recorded by Col. Rippon. 

(70) Garuulax bklanueiu, Less.—(The Burmese White-crested Laugh¬ 
ing Thrush.) 

Recorded by Mr. Oates. 

I saw several birds of one or other of the above in the low hills when out 
after pheasants, but did not collect any specimens. They do not seem to 
extend up the hills to any height. 

(72) Garrui.ax fectoralib, (Gould.)—(The Black-gorgeted Laughing 

Thrush.) 

Only found in the lower hills. 

(73) Garrulax monilioer, (Hodgs.)—i(The Necklaced Laughing Thrush.) 

Recorded by Salvadori. Have since procured it near Bbamo Station. 

*(81c) Bai*ax yunnanensis, Ripp., Bull. B. 0. 0., Vol. XII, page 96* 

(Trans.) “ Like B. lanceolato f but cheek-stripe at the base of the bill chestnut, 
not blaok. Total length about 103, culmen W, wing 3*6, tail 4*3$, tarsus 
1*35.” 

This is decidedly a rare bird, the Kuchins not having any name for it. It 
seems to prefer more or less open hillsides covered with brambles and grass. 
I found three nests, that on the 23rd April containing four eggs, the 1st May 
three eggs, the 7th May four eggs, securing the parent bird on each occasion. 

The nests were all similarly placed near the ground in bramble bushes on a 
more or less open hill-side, and were of the usual babbler type. 

Eggs.—A rich blue matching in colour some eggs of T. squumatum I have 
from Assam. Average of nine eggs l*06x*8,largest M4x*85, smallest l*04x‘7ft, 
Babax lanoeolatus, (Terr.)—Cat. Birds, Vol. VIJ, p. 352. 
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* Above streaked, the general odour being dark chesnut-brown and ashy, 
the margins of the feathers being of the latter coloured; rump and upper 
tail-coverts more uniform ashy-brown, the central streaks being not so marked; 
wing-coverts coloured like the back, except the bastard-wing feathers which are 
dusky-brown edged with ashy ; primary-coverts uniform brown ; quills brown, 
the primaries slightly margined with ashy, the inner secondaries more rufous 
brown, and with plainer ashy margins ; tail olivaceous-brown, with indistinct 
cross-bars under certain lines ; crown of head chest nut-brown, nape and sides 
of neck streaked like the back, but the edges of the feathers rather cloarer and 
more hoary-grey; lores and feathers in front of the eye fulvous-brown ; ear- 
coverts, os well as a tolerably broad eye-brow, hoary-white spotted or streaked 
with dark-brown ; cheeks blackish (very dark-chestnut?) the hinderpsrt mot¬ 
tled with chestnut-brown edged with hoary-white ; throat and undersurface 
of body buffy-white, a little purer on the breast and abdomen ; the fore neck 
and breast streaked with nearly obsolete shaft lines of black ; the sides of the 
breast and flanks broadly streakod with chestnut, relieved by a black streak 
down the centre of the feathers; sides of vent and thighs brown with dusky 
streaks ; under tail-coverts more fulvescent with dusky-brown centres ; under 
wing-coverts fulvous-brown streaked with chestnut; quills ashy-brown below 
strongly washed with pale rufous along the inner web ; bill brown, feet ami 
claws grey, iris pale yellow.” (David). 

Total length 10*8 inches, culmen 1*05, wing 8*75, tail 5, tarsus 1*5. 

(85) Trochalopterum NicmiMENTUM, Hodgs.—(The Western Yellow¬ 
winged Laughing Thrush.) 

Recorded by Col. Rippon. 

°(86tt) Tiiochalopterum Sharpki, Ripp.—-(Sharpe's Laughing Thrush.) 

Bull: B. O. C., Vol. XII, page 13. 

(Trans.) '* Similar to T. m ilnei, but with the cheeks pale-grey and less 
whito” 

Length 11*5, culmen 1*2, wing 4*1, tail 4*7, tarsus 1*5. 

Orbital skin blue. 

Kachin name .— Wo-krang-krang-skeng, and Krang-sheng-kaba. 

Trochalopterum milnei, David. Cat. of Birds, vol, vii, p. 37 i. 

** Adult male : crown of head and upper part of neck of a buffy-rufous colour : 
ear-coverts pure white ; throat and lores black ; back olive, with the large 
feathers edged with a dark border ; rump and upper tail-coverts of a golden-olive 
tint; lower parts ashy-olive passing to greenish on the neck, breast, flanks, 
under tail-coverts and tibial plumes ; upper surface of the tail bright red, lower 
surface blackish ; quills above brilliant and glossy red with the inner webs of 
the innermost secondaries white; bill and feet black ; iris brown. (David and 
Oustelot). 

Adult female like the male.” 

A Very handsome bird, but a great skulker, fond of dense secondary jungle. 

Neetiny^On the 29th April I found one nest containing three eggs. The 
16 
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nest was placed against the side of a tree three feet from the ground, and of 
the usual type, made of bamboo leaves lined with roots; measured 4£"x6£" 
outside and 3"x3$" inside, 1 also got two other nests of the same descrip¬ 
tion, securing the birds. 

Egg*.—lays two or three glossless white eggs spotted with dark red, with 
underlying purple spots very like those of an oriole, and quite different from 
any other Laughing Thrushes' eggs that I have seen. Average of eight eggs 
H3x # 82 ; largest 1*3 X *8, smallest 1*07 x*8. 

°(87a) Taochaloptbbum bipponi, Oates.—(Bippon’s Laughing Thrush,) 
Bull: B. O. 0., Vol. XI„ page 10. 

Kachin name. —Krang-sheng-maling (Krang-sheng for both T. Sharpe / and 
T. Rippont .) 

u Allied to T. phamiceuvi from the Himalayas, but differing from that 
species in many important points. The crimson of tho head is much brighter 
and extends to the whole of the sides of the head, the snperoilium, forehead, 
chin and cheeks, even tinging the throat. The latter, together with the whole 
lower plumage, is greyish-yellow not fulvous-olive-brown. The whole crown 
is dark plumbeous and the remainder of the upper plumage with the wing- 
coverts is olive-grey. The tail feathers are not tipped with orange, but more 
narrowly with ochracoous, the lower aspect of the outer fenthers alone being 
orange.** 

Wing 3*4, tail 4, tarsus 1*3. 

Netting. —Fairly common, noisy, and a great skulker. It builds the usual 
type of neat, either in the thorny bush, bamboo or Bmall sapling, from three to 
five feet from the ground, and lays three eggs similar to those of T. Phuni- 
cium being blue spotted and streaked with dark red. Average of six eggs 
1*01 X*7f>, largest 1*1 x*72, smallest l*0x*78. 

*(92) Tkochaloptehfm squamatum, (Gould).—(The Blue-winged 
Laughing Thrusu.) 

Kachin name. —Wo-krang-krang-froug, the same as IK kaurienm. 

Deoidedly rare, and fond of valleys covered with dense jungle. On the 
30th April I found a nest of this bird, containing three eggs, and ahooting the 
parent bird. The nest was placed in an over-hanging bush on the aide of a 
deep valley, and was of the usual type. 

Eggs. —My eggs are much smaller and of a paler shade than those 1 have 
from Assam, measuring— 

1*09 x *84 
1*04 x *81 
1*05 x*8l 

(104) Aucjva karlii, (Blyth).—(The Streaked Babbler.) 

Common round Bhamo near the banks of the river, especially so in the grass 
and wild-rose jungle at the bottom of the polo ground, where it breeds during 
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*(126) Pomathokinus KUFiCOLLis, Hodgs.—(The Rufous-necked Scimiter 
Babbler.) 

I got three specimens which, I think, must belong to this species, and one 
which is slightly smaller, with white tips to its tail feathers and primaries and 
with faint white bars across the rump ; as the markings are so extraordinary 
I think it must be a “ sport.” 

I did not find any nests of this bird, but saw old ones carrying food* early 
in April. 

*(130a) Pomathokinus hkavivox, David.—(David’s Scimitor Babbler.) 

Oust. Bui. Mus. Paris, 1898, p. 256. 

Kuchin name.—Che-ba wo-gmw. 

Differs from P. Macchllandi by having its upper plumage of a more greenish 
tinge and the stripes on the throat black instead of grey, the aides of its body 
and flanks being a rich chestnut instead of olive-brown. 

In the “Ibis” of 1891, p.373, Seebohm notes the differences between 
gravivox and Macchllandi . 

Fairly common, and very noisy in the mornings and evenings, having a fine 
blackbird-like song of a few notes which it repeats often. 

Nesting .—I found several nests of this bird ; all were domed, and placed 
near or on the ground. They seem to be early breeders, as the first nest 1 
found was on the 10th April, with two eggs on the point of hatching, I also 
saw many young birds about during the month. 

Eggs .—A glossless white. Average of nine eggs 1*07 x'87, largest being 
l-17x‘78. smallest 1-03 x-8. 

. TlMELIINiE. 

(i.U) Timkua jkkdoni, Walden—(Burmese Red-capped Babbler.) 

Recorded by Col. Rippon ; plentiful in grass jungle round Bhamo. 

(139) Pyutokhis binknhib, (Dm.)—(The Yellow-eyed Babbler.) 

Recorded by Col, Rippon. 

• (HI) Pyotokhih Af.TiKOSTuis, (Jerd.)—(Jerdon’s Babbler.) 

Two specimens. Very plentiful round Bhamo. Hope to procure eggs later 
in the season. 

(143) Peu.okneum minus, Hume.—(Sharpe’s Spotted Babbler.) 

Recorded by Col. Rippon. 

I heard either this bird or P. mbochrucmm calling continually at Bhamo, 
but did not procure specimens. 

0 (148a) Dkymocatavhus cinnamomeiw, Ripp.—.(Rippon ’b Babbler.) 

Bull. B. O. C. Vol. XI, p. 12. 

(Trans.) “ Similar to D. ignotum , but the throat distinctly spotted with 
rufous and abdomen white.” 

Length: 5,culmen *55, wing 2*15, tail 1*75, tarsus 18. 

Bill dark horn, lower mandible paler, iris orange red, legs pale horn. Its 
breast is also distinctly more rufous. 

Nesting .—This is decidedly a rare bird and a great skulker, as I only came 
across it-twice. At Sinlum on the Gth May a Knchin pointed me out a nest 
containing three eggs which was quite new to xne, so 1 sat down to get the 
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° (8118) Actinodura RiPPONi, (Grant. )—(Rippon’s Bar-wing). 

* Ibis,” 1907, p. I8f>. 

Kachin name —Pong-prap. 

Egertom —Gould. khasiani —(G.A.) Ripponi —Grant. 

Forehead ,— 

Dark chestnut, extend- Rufous, not extending Rufous, usually not 
ing on to crown. beyond eye. extending boyond 

©ye. 

Crown.— 

Dark ash-grey. Light ash-grey. Dark ash-grey. 

Back .— 

Reddish olive. Ooliraceons. Greyish olive. 

Middle tail-feather *.— 

Dark bars, usually Dark bars, usually Dark bars, usually 

very faint. distinct;. distinct. 

Dixtrihution .— 

Nepal, Sikkim, Dafla Shillong, Naga and Alt. Victoria. Chin 

Hills, Shengorh Khasia Hills, Muni- Hills. 

Peak. pur. 

These three forms may be easily separated by the colour of their back. 

My specimens agree nearest with A. ripponi, although they are geogra¬ 
phically the furthest away from that species. One specimen, of which I havo 
got the eggs, running very near A . khasiani . 

Nesting.— I found a nost. of this bird building and saw both birds, but return¬ 
ing when I expected to find eggs, I found something had been before me. The 
nest was placed in a small sapling in rather a conspicuous position, and as far 
as I could see was composed chiefly of moss. My Human collector was, how¬ 
ever, more fortunate, in getting two nests at the end of April with the parent 
birds, each nest containing two incubated eggs. Both were placed in 
bamboos and were deep cups having a mossy foundation and composed of 
bamboo leaves and roots, lined with fine grass, and measured 4 W x 6" outside, 
and 2^" x2}" (deep) inside, 

Eggs .—Are very handsome, being a bright blue, spotted and marked with 
lineB of brown, and have indistinct underlying purplish markings ; and measure 
*9 X *60. 

0 217. 8TAPKJOTA uhpigenis, (Hume).—(Hume's Staphidia) 

One specimen. 

• (222a) Siva wjnciatei, (Grant.)—(Wingate's Siva.) 

Bull. B. O. C., Vol. X, p. 38. 

" Ibis,” 1900, p. 693. 

Kachin name— Ohmg-Tong wu-lee same as A. fratercula, 

“ Adult maU ~~Closely allied to both S, cyanuroptera, Hodge, and 8 , sordida , 
Hume. It resembles both in general colour of the upper parts, the grey of 
the head and back shading into olive-brown on the back and fulvous on the 
rump and upper tail-feathers, It further resembles 8 . cyanut'opiera, and 
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differs from 8. sordida, in having the chin, throat, sides and flanks washed with 
vinous grey. It differs from S . cyanuroptera, and resembles S. sordida in 
having no white tips to tho bastard-wing feathers. It differs from both in 
having only the inner webs of the outer pair of tail-feathers white to the tip 
moreover the feathers on the forehead, lores and chin are strongly washed 
with rusty pink, though it is just possible that this colour may be due to stain. 
Irish brown ; total length 6, wing 2*5, tail 2*5, tarsus 0*9. 

* (225a) Yuhtna AMPiaiXA, (Ripp.)—(The White-creasled Yuhiua.) 

Bull. B, 0.0. Vol XL, p. 12. 

Kackin warns—Cheo-chaw pum-frong, Ohee-chaw, and Pum-cbeechaw. 

(Trans). ‘‘Like F. diademata but darker. Tho sides of tho face greyish' 
brown, cheeks streaked with pale brown, breast greyish and not brown, 
abdomen and undor tail-coverts white,' ’ 

Iris dark brown, bill horny yellow, paler below, legs orange-yellow. 

When excited it raises its crest, tho white under-feathers becoming very 
conspicuous, giving it a white-capped appearance. 

Yithina DtADKMATA, J. Verr„ Cat. of Birds, Vol. VII, p.632. 

“Adult male .—General colour above uniform earthy brown, the crest of the 
»ame colour with lighter shaft-streaks, and separated from the nape by a broad 
line of silky white feathers which encircle the occiput, starting from above 
the eye ; wing-coverts like the back ; bastard-wing and primary-coverts dark 
brown ; quills black with brown shafts becoming white towards thoir euds ; the 
primaries edged with whitish towards their tips ; tail-feathers brown, dusky on 
the inuor web and towards the end, the shafts white ; forehead dark brown 
above crown; lores black ; eye-lid white ; sides of the face and ear-coverts 
brown, the latter with whity-brown shaft-streaks ; the anterior part of the 
cheeks darker brown ; under surface of body earthy-brown, paler on the flanks, 
the chin and upper throat dark brown; centre of abdomen and under tail-fea¬ 
thers white ; auxilliaries and under wing-coverts white, those near the edge of 
the wing brown forming patch ; quills blackish below, white along tho odge of 
the inner web. Bill and feet yellow, iris clear chestnut. West China and 
Eastern Tibet. 

Nesting.— Rather a common bird at Simlum Kaba ; and has very tit-like 
habits and call, and is altogether a conspicuous bird from its white crest. I 
found several nests during my stay in the Hills, the first on the 16th April. All 
the nests I found were placed in bramble bushes within three to four feet of the 
ground, and were very flimsy affairs, being quite transparent, and were 
made entirely of black roots. Two seemed to be the usual complement of eggs ; 
I only found one nest with three. 

Eggs. —Very like small C. saularis, being a greenish-blue profusely spotted 
with umber brown. Average of seven eggs *76x'G0, largest *8 x *6, smallest 
*75x'58, 

• (228) Zobterops PA1.PEBROSA, (Teram.)—(The Indian White-Eye.) 

Not uncommon in the Hills, I found three nests. 
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0 (282) Ixulu* plavicollis, (Hodgs.)—(The Yellow-napedlxulua.) 
Kacktn name* —Chee-chaw (only ) 

Fairly common in the hills, and is a most amusing little bird, continually rai¬ 
sing its crest as it hunts among the leaves for insects. I only found one nest of 
this bird, whilst watching a nest of D . cinnamomem. It contained two young 
birds and was pendant, and as far as I could judge, made entirely of moss. 1 
had others brought in by Kaohins. 

0 (234.) Hkbpoknis xantholkuca, Hodgs.— (The White.bellied Herpornis). 
Fairly plentiful at Simlum, up to 5,000 feet, but I could find no signs of it 
breeding. 

LIOTRICHIN2E. 

• (235) IjIOTHBIX lute a, (Scop.)—(The Red-bellied Liothrix.) 

One specimen at M’ba Kha. 

(238) PTEtiUTHlUft /kralatus, Tick.—(Tiokell’s Shrike-Tit.) 

Recorded by Col. Rippon. 

0 (239) Pterutkuts melanotis, Hodgs.—(The Chestnut-throated Shrike- 

Tit.) 

Three specimens. 

(243) ^Egithina tiphia, (Linn.)—(The Common lore.) 

Common in the plains, and does not ascend the hills. 

(‘240a) Chalcoparia pucknicotw, (Tcmm.)—(The Ruby-cheek.) 
Recorded by Col. Rippon. 

(247) ClfLOttOPSiB aurikrons, (Temm.)—(The Gold-fronted Chloropsis.) 
Recorded by Salvador!. 

(250) Chloropsis chix)ROCKI*bala v (Wald.)—(The Burmese Chloropsis.) 
Recorded by Col. Rippon. 

0 (257) Mesja argentauris, Hodgs.—(The Silver-eared Meaia.) 

Kuchin name,— Che-roi-ohe-rifc (from its note). 

Very common in the hills, and may be heard continually calling all day, 
I found a good many nests, the common type being a suspended one made of 
bamboo leaves lined with roots, others again being built pf moss and placed 
in the fork of a small tree. 

0 (268) Mixla igneitincta, (Hodgs.)—(Tbe Red-tailed Mittla.) 

One pair procured; no signs of breeding. 

BRAOHYPODlNdB. 

Kaohin name for all Bulbuls—Kator. 

0 (270) HvpsrpETKS concolor, Blyfch.—(The Burmese Black Bulbul.) 
Does not ascend the hills to any height. 

(272) Hemixus play a la, Hedge.— (The Brown-eared Bulbul.) 

Recorded by Col. Rippon. 

0 (274o) Hemixus holti, (Swinh.)—(Swinhoe’s Bulbul) 

Kaehin name*-*- Nyam. ■*' 

Oat. of Birds, Vol. VI, p. 61. 
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> Differs from macohUandi by having back ashy-brown instead of olive- 
green ; wings olive-green contrasting with the back, and forehead light rufous 
with paio centres to the feathers. All my specimens agree with Col. Rippon’s 
Yunnanese birds and Col. Bingham’s birds from the Shan States, 

They are very noisy birds, with sharp strident notes, quite different from 
those of any other bulbuls. I could find no signs of thoir breeding during my 
stay at Sinlum. 

(275) Hemiktts M acclklbandi, (Horsf.)—(The Rufous-bellied Bulbul.) 

Recorded by Col. Rippon. 

0 (277) Alourbh stkiatus, (Blyth.) -(The Striated Groon Bulbul.) 

Four specimens. 

0 (279) Molpast&s burmanicus, (Sharpe.)—(The Burmese Rod-vented 

Bulbul.) 

Kachin name.— Kator-tor-mung. 

This bird must be partially migratory, as when I first went up to Sinlum 
they were very scarce, but at the beginning of May their numbers were 
considerably increased. They probably como up to the hills for nesting 
purposes, and to food on the wild raspberries which fruit in such profusion 
about this time. I found several nests in May. 

0 (287) Xanthixus flavesckns, (Blyth.) -(Blyth’s Bulbul.) 

Kachin name .—Cheng-raa-kator. 

The commonest Bulbul above 4,000 feot. Breeds during May and June ; 
and seems to prefer heavier jungle than I\ xanthorrheu*. It builds the usual 
type of nest and lays 2 eggs, I never found more. 

(288) Otocokpba embria, (Linn.)—(The Red-whiskered Bulbul.) 

Very common in the plains round Bhamo. 

0 (292) Si’izixus canjfrons, Blyth.*~(Tbe Finch-billed Bulbul) 

Kachin name.— Kator-ait. 

All my specimens have the ear-coverts deoidedly grey, and not pale brown. 
Fairly plentiful in the hills, and breeds during April and May, nesting in the 
wild raspberry bushes, and seems invariably to use the curled tendrils of creepers 
largely in the composition of its nest. It lays two eggs, I never found three 
in one nest. 

0 '298a) Pyononotus xanthorbhous, Anders.—-(Anderson’s Bulbul.) 

Kachin name. -Kator- tor. prong. 

Common in the hills round Sinlum, and seems to prefer the more or less open 
hill-sides, whereas X, flav weens keeps to the denser and more matted jungle. 

Neiting *-~It always seems to build its nest which is of the usual Bulbul 
type, within two or three feet of the ground, generally placing it in a bramble- 
bush amongst long grass and weeds; and almost invariably lays three eggs, 
only on one or two occasions I have taken two inoubated eggs. It is impossible 
to describe the eggs which vary like those of others of the family, they are 
however always very glossy. Average of 9 eggs *80x*62, the largest being 
*88 X '88, smallest *78 x *68. 

16 
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SITTIDJ2. 

(313) Sftta OiMNAivroMiuvivMTuw, Blytb.—(The Cinnamon bellied 

Nuthatch). 

Recorded by Gatos, Fauna British India. 

0 (318) Sitta NAO.ENsre, Godw-Aust.—(Austen’s Nuthatch.) 

Kaehin name.— Pun-cho*lip. 

Plentiful in the hills. I tailed, however, to find its nest; but a Kaehin at 
Watan on the 10th April brought me four fresh eggs and the parent bird, which 
ho said ho had cut out of the hole of a tree. In the beginning of June 190b, I 
found a bird building, but had no opportunity of again visiting the hills. 

Eggs .—Of the regular family type, white, profusely spotted with red. 
Measuring *77 x *58. 

(325) SiTTA FRONTALIS, Horsf.—(The Velvet-fronted Blue Nuthatch.) 
Recorded by Ool, Rippon. 

I saw it in the lower valleys, 

DlCRUBIDiE. 

(327) Diouurus ater, (Ilerm.)—(The Black Drongo.) 

Common in the plains. 

(333) Dicuuuus cinkracf.us, (Horsf).—(The Grey Drongo.) 

Recorded by Col. Rippon. « 

(33b) Chibia uoTTKNfTOTTA, (Linn.)—(The Hairy-crested Drongo. 

Found in the plains. Have not seen it in the hills, 

(339) Bhhinma kemifkk, (Temni.)—(Lesser Racket-tailed Drongo.) 

Docs not ascend above about 4,000 feet, and prefers high tree jungle. 

(340) J)is*E mures faratuseus, (Linn.)—(Larger Racket tailed 

Drongo.) 

Found in the big tree jungle in the plains. 

CERTHIIDjE. 

(3f>4) Ukociohla lonmcaudata, (Moore).*—(Long-tailed Wren.) 

Recorded by Col. Rippon. 

0 (355c.) Urocichla kauriensis, Harington. 

Ann. and Mag. of N. History, Sept. 1908* 

Adult~mah'~ Very like U. reptata (Bingham), but the chest and sides of the 
breast are of a more rufous-brown, and the middle of breast and belly is 
distinctly spotted with white. 

Total length about 3*7 * T culmen 0 5; wing 1*8; tail 1*2 ; tarsus 0*75. 

Iris dark red ; bill dark horn-colour ; legs light brown. 

AduU-femaU,-~ Similar to the male, but with the wings less rufous and of a 
more olive-brown. 

Bab.— Watan. Bhamo District, Upper Burma. 

The abovementioned specimens were a pair and were shot whilst building 
their nest. 
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• (366 d.) UROcroHLA binlumensib, Ilarington, 

Atm. and Mag. of N. History, Sept. 1908, 

*4 dafo-maJa,—’Easily distinguishable from U . replata (Bingham) ami th<* 
above species ( U. kauricnm)hy having the chin and throat mostly white slightly 
mottled with brownish ; the feathers of chest, sides of the breast, and flanks 
of a more olive colour, conspicuously spotted with white and tipped with black. 

Total length about 41 : culmen 045 ; wing 1*9 ; tail 1*9 ; tarftus 0*75. 

Iris reddish-brown ; bill black ; legs brownish. 

Nab*— Sinlum-kaba, Bhamo District, Upper Burma. 

Fairly plentiful in the dense undergrowth near water, and has a very notice* 
ablo loud song, which may often be beard during April and May. 1 did not 
procure as many specimens as I might have, as 1 thought the bird was U* reptata 
and was always in hopes of finding a nest so rofrainod from shooting. 

(357) Fsoepyoa pnsiLLA, Hodgs.—(Brown Wren.) 

Recorded by Col. Rippon. 

SYLVIIDiE. 

° (372) Tjumjkka loteiventrts, Hodgs. —(The Brown Bush-Warblor.) 

One specimen. I think my bird belongs to this species. It is a very difficult 
bird to watch and to collect, as it keeps to belts of thick grass and rushes. Has 
a very grasshoppei>like note. I spent, days trying to find a nest in a small 
patch of grass inhabited by two or three pairs of birds. I however found 
ono nest budding, putting up both birds from the same tuft of grass, it was 
loose dome-shaped one made entirely of grass. 1 had a similar nest and three 
eggs brought mo by a Kuchin, the eggs are like those of T. thoracica in the 
Museum, being white and speckled all over with minute red and purple spots. 

(373) Tkibuha makdbllu, (Brooks.)—(Mandelli’s Bush-Warbler.) 

Recorded by Col. Rippon. 

(374) Orthotomuh sutorius, (Forst.)—(The Indian Tailor-Bird.) 

Common round Bhamo, a great number nesting in the Fort; have seen nests 

in trees at about 15 feet from the ground. 

(382) Franklinia ouacius. (Frankl.)—(Franklin’s Wren-Warblor.) 

Recorded by Salvadori, 

(389) Meoalurus falustris. (Horsf.)—(The Striated Marsh-Warbler.) 

Common in the rushes outside the Fort. 

(404) Hbbwvocula schwakzi, (Radde.)—-(Radde’s Bush-Warbler.) 

Recorded by Col. Rippon. 

(410) Phylloscopus puscatus, (Blyth.)—(The Dusky Willow-Warbler.) 

Recorded by Col. Rippon. 

0 (410a) Phyluiscopijb armandO. (Milne-Edws.)—(Armando Willow- 
Warbler.) 

Plentiful, my specimens were kindly identified for me by Dr. E. Hartert. 

Dressers Palesartic Birds, p. 126. 

** DUBere from Z, fmoaia in having the bill stouter, the throat and belly 
greenish-white, and the feet more slender, the first primary 0*7, second equal 
to, or a trifle shorter than the 8th.” 

My birds were kindly identified for me by Dr. Hartert. 
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(417) Piiylloscopua scpERcn.iostiA, (Gm.) -(The Crowned WiUow-Wau 

bier.) 

<423) A c antiiofnK tJSTE pi.umbeitarsus, (Swirih.)—(Midden dorfE’s 

Willow-Warbler ) 

(425) Acanthopneustk tknkeupes, (Swinh.)~(Tbo Pale-legged 

Willow Warbler.) 

(426) A(/ANTHOpneu8TE ujgubris, (Blyth.)—(The Dull-green 

Warbler.) 

The above all recorded by Col. Rippon. 

I was too late in the season for the migratory birds and have since my 
return collected a fair number, which I hope to send home for identification* 
° (429) Acantiiopneuste ihochtloideh, (Sundev.)—(Blyth’s Crownod 

Willow-Warbler.) 

Common in tbo hills, but no signs of breeding. 
c (430) Acanthofneoate pavisoni, Oates.—(The White-tailed 

Willow-Warbler.) 

Very plentiful in the hills. 1 found tkreo nests in April, securing the parent 
birds. 

It builds a large dome-shaped nest placed on the ground, of grass lined with 
moss and vegetable down, and lays three to four pure white eggs, measuring 
*56 x *45. 

0 (432) Ciiyptolopua TRPHKOCRPitAWi, (Anders.)—(Anderson's Fly¬ 
catcher Warbler.) 

Fairly plentiful in the hills. 

I think they must be late breeders, as I was quite unsuccessful in finding any 
signs of their nesting, but on my last day at Sinlum an old Kaohin brought me 
in a nest with four eggs and the parent bird ; the nest was a large massive 
globular structure of grass and roots, lined entirely with moss, and was said to 
have been placed in a bush about two feet from the ground. 

Egg *,-Are a pure white and measure *65 x*48. 

0 (487.) C Ryptolopfia castaneiceps, (Hodgs.)—(The Chestnut-headed 

Flycatcher Warbler). 

One specimen. 

0 (440) Abuqrnia aupkrgimarieh, Tick.—(The Yellow-bellied 
Flycatcher Warbler). 

One specimen. 

0 (446a) Horeitks flavomvacea intricate, (Hertert.) 

Two specimens which were identified for me by Dr. Hartert.—The 
description of this bird is to come out in Dr. Hartert’s work on Paheartio Birds, 
0 (454) PHYtLEROATES GORONATUs, (Jerd. and Blyth)—(The Golden* 
headed Warbler.) 

Five specimens. * 

• (461) Suva soperciluris, Anders,--(Anderson’s Hill Warbler.) 
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Very common in the hills. Found several nests. All were cylindrical in. 
shape, with a wide entrance near the top, made of woven grass with a little 
moss in the foundations; very unlike the nests of this species I found at 
Tbandoung (Toungoo Dist.), which were untidy dome*shaped structures made 
of grass and very like a small Muni a'* nest; the eggs are, however, the same. 

I have a fine series of these eggs, running from a pale pinky white with red 
spots forming a zone, down to a pale blue-green with bold rusty red spots, in 
fact, very like small eggs of 8. khmiana. Average of 14 eggs is *G5x’5l, the 
largest being *68x’50 and the smallest *611 x *50. 

(463) Prinia flavivisntris. (Celess.)—(The Yellow-bellied 
Wren-Warbler), 

Very common in the plains near the river. 

(466) Prinia inornata. Sykes.—(The Indian Wren-Warbler.) 

Kecorded by Col. Rippon. 

LANIIN^E. 

(474) Lanius Colmjrioidf.i?, Less.—(The Burmese Shrike.) 

Recorded by Salvadori. 

1 did not meet with this specimen, which is so common in the Southern 
Shan States. But since my return find it fairly plentiful round Bhamo during 
the cold weather. 

(475) Lanios ntgriceps, (Frank!.)—(The Black-headed Shrike.) 

Well distributed in the Hills. 1 found two or three nests at Sinlum, one 
containing six eggs. 

°(48l) Lanios CiUteiATDS, Linn.—(The Brown Shrike.) 

About the 7th May several birds appeared on migration at Sinlum. Whether 
they bleed there or not 1 cannot say. 

(484) Hemipus ficatub, (Sykes.)—(The Black-backed 

Pied-Shrike.) 

Recorded by Col. Rippon. 

0 (485) Hemipijs cai'ITai.ih, (McCJell.)—(The Brown-backed 

Pied-Shrike.) 

One specimen. 

(488) Tuphrodorxjs fonmoerianus, (Gmol.)—(The Common 
Wood-Shrike.) 

Recorded by Col. Rippon. 

* (490) Perickocotus speciosus, (Lath.)—(The Indian Scarlet 

Minivet) 

®(495) PKRiCROCorns rhevirostris, (Vig.)—(The Short-billed 

Minivet.) 

(496) Perickoooits nkglectus, Hume.—(Hume’s Minivet.) 

Recorded by CoL Rippon. 

^(498) Perujrocotus Solaris, Blyth.—(The Yellow-throated 

Minivet.) 

I wan not eucceaaful in getting the eggB of uny minivets, only finding nests 
with ,) oung. 



126 JOURNAL, BOMBA Y NA TUBAL HISTORY SOCIETY, Vol XIX, 

(506) Campophaga me j anckptkk a, (Ripp.)—(Pale Grey Cuckoo Shrike,) 

Recorded by Col, Rippon. 

(510) Graiwaluh macu, Less.—(The large Cuckoo Shrike.) 

Have since procured specimens, 

(512) Atarmub KP 80 CB—'Vieill.—(Ashy Grey Swallow Shrike.) Saw several 
in old hill cultivations (toungyas). 

oriolid;*:. 

(521) Okiolus melanoubpualus, Linn,—(The Indian Black- 
headed Oriole.) 

Recorded by Col, Rippon. 

*(522) OmoLUB tkaiJ iii (Vig.)—(The Maroon Oriole.) 

Met with in the hills. 

EITLABETIIL3L 

(524) Eulaues intermedia (Hay.)—(The Indian Crackle. 

Recorded by Salvadori. 

STURNIDjE. 

(535) Spodiopsak ClNEUACErs, (Temm,)—(The Grey Starliug.) 

Recorded by Oates in 44 The Fauna of British India.’’ 

The only time I have seen this bird was one specimen I procured at 
Kamaing, Myitkyina Dist. Since my return from leave, I saw two grey starlings 
on the polo ground when returning from parade. 

(538) Sturnjla malahakica, (Gm.)~(The Grey-headed Myna.) 

Recorded by Salvadori. 

* (539) Stokkia nkmorioola, .ford.—-(The White-winged Myna.) 

Plentiful in the plains, breeding in any convenient hole in the trees. 

0 (546) Ghaculipica nmmcolms, (Payk.)—(The Black-necked Myna.) 

Common round Bhamo and in the Loije Valley. Builds a large untidy 
neat during May, at the extremity of a bough, like Sturnopastor super - 
ci Haris. 

(547) Gkacuupkja m/km an ic a, (Jerd.)—(Jerdon’s Myna.) 

Common in the plains, building the usual Myna’s type of nest, in any con¬ 
venient hole in tree, wall or building. 

(549) Auridotueres tkistib, (Linn),—(The Common Myna,) 

Common : does not ascend the hills. 

(553) jEthiophau cjhandis, (Moore.)—(The Siamese Myna,) 

* (554) ^Etuiopsak a lux c i ncxus , (God w. - Ausl.)—(The Collared Myna.) 

Both plentiful in the plains, nesting in holes of trees and in buildings ; a 

regular colony of these two and G . burmanica nest in the holes in the Bhamo 
Fort ditch. I once got a spotted egg of JE, albieinctus from a nest in one of 
these holes. 

c (566) Sturnopastor superciliary, Blyth,—(The Burmese Pied 

Myna.) * 


Very common in the plains. 
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MUSCICAPIDJE. 

'■(569) Hkuicukudon fekuucunka, Hodgs.~(The Ferruginous Fly- 

Catcher.) 

Two specimens. 

*(ft60) Si phi a htropuiata, Hodgs.—(The Orange go rgeted Fly-Catcher.) 

One specimen. 

(562) Siphia ALHiciLiiA. (Pall.)—(The Eastern Red-breasted Fly-Catcher.) 

Recorded by Col. Itippon. 

^(569) Cyoknfs mklakolrcouh, (Hodgs.)— (The Pied Fly-Catcher.) 

Fairly plentiful in the hills. I could find no signs of it breeding. 

(576) Cyoknw rubeculoides, (Vig.)—(The Blue-throated Fly-Catcher.) 

(576) Cyorkiu tickelu, Blytb.—(TickellV Blue Fly-Catcher.) 

Both recorded by Col. Rippon. 

*(57Sa) Cyornik white r. Harington— 

The Ann. and Mag. of N. History, Sept. 1908, 

ddul^mate.—Most nearly allied to (7. ttckeW , Blyth, but the general colour 
of the upper parts, including the wings and tail, is more of a turquoise-grey- 
bluc. and the feathers forming the band across the forehead and the 
superciliary stripes, as well as the last wing-coverts, arc pale turquoise-blue; 
the checks and sides of the face are slaty-black, without any trace of the blue 
wash which is so conspicuous in C. tichellice. 

Total length about 5*2 inches ; culmen 0*45 ; wing 2*8; tail 2*4 ; tarsus 0*7. 

Femah (?) Two females, presumably of this species, resemble those of C\ 
rubecul aides (Vigors), One, however, differs in having the right-hand middle 
tail-feather pale turquoise-blue, like that of the male; there can be no doubt 
that the sex of this bird was correctly ascertained, for it was captured on its 
nest and, owing to its blue tail-feather, carefully examined. 

Total length about 6*1 inches ; culmen 0*46 ; wing 2*7; tail 2*4 ; tarsus 0*65. 

Hab* —Male.—Wat an, Bhamo District, 3rd April. Female (with blue tail 
feather)—Sinlum-kaba, Bhamo District, 27th April. Second female —Mongwai, 
Bhamo District, 12th April. 

1 propose calling this beautiful bird after Sir Herbert Thirkell White, 
K.CJLE., Lieutenant-Governor of Burma. 

0 (579) Stoparola mf.lanoph, (Vig,)—(The Verditer Fly-Catcher.) 

Kaehin uatne.~~ Hum-wo-mo, 

Very plentiful in the hills during the breeding season. 1 found several 
nests in holes along the side of the roads round Sinlum, Some of the eggs 
were of the pure white type, and four to five seem to be the complement. 

(590) Alseonax muttui, (Layard.)—(Layard’s Fly-Catcher.) 

Recorded by Col. Rippon. 

°(692) CcTLictOAPA ceylonensis, (Swaiua.)—(The Grey-headed Fly-Catober.) 

Common; one nest, two eggs in May. 

.♦<.($95) Niltava vL\mRmcmm t (Burton.)—(The Small Niltava.) 

I found one nest in a valley below Sinlum on the 25th April, securing the hen 
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bird ; tlie xstMit was placed in a bole in a rook, and composed almost entirely 
of moss, licked with a few fine roots, and measured 2 tf x l}" inside. 

J 500 «.-~Are "very like miniature robin’s eggs, having a pinkish ground colour 
and profusely spotted with pinkish red spots, and measure *C9x*55. 

0 (599) Temiraotifi affinib, (Hay.)—(The Burmese Paradise Fly-Catcher.) 

Probably plentiful in the lower valleys. I procured one immature female 
specimen at Sinlum. 

(601) HvpoTHVMrs AZUiiKA, (Bodd.)—(The Indian Black-necked. Fly« 

Catcher.) 

Seen near Bhamo. 

•(603) Chbudokuynx. hypoxantwum, (Biyth.)—(The Yellow-hilled Ply 

Catcher.) 

One of the nicest and most interesting little birds to watch, us it is con¬ 
tinually on the move and quite fearless, the cock-bird dancing round with out¬ 
stretched wings and tail while he sings his little song within a few feet of one’s 
head. 

Neatinq .—I found two nests, each containing three eggs, both procured by 
watching, the hen-bird gets very anxious and excited if anyone goes near, and 
being quite fearless, ieturns to her nest, so giving it away. The first nest, 
found on the 16th April, was within five feet off tlio grouud, placed on a small 
branch of a sapling ; the other, on the 20th, was about 15 feet from the ground 
at the end of a branch, and very difficult to get at, only being reached by 
building up a platform from below. The nests are cone-shaped 
and the prettiest I have ever seen, being placed on thb top of a 
bough, and composed of fine moss covered with lichen attached by cobwebs, 
and lined with a few red hair-like fibres, and measured 2 }' x o" deep outside 
and H" X 1" deep inside, and were in each case placed under a bunch of 
leaves and would have been very difficult to find unless the bird was actually 
seen going to it. I watched many other birds, but from their behaviour did 
not think the hen had begun sitting. 

The cock-bird seems to bo more highly coloured than tlio hen,and can be 
easily recognized. 

Eggs When blown are a pure dead white without any gloss, and have 
round the largor end a small zone of pinkish purple, the average of the six 
egg* *56 x *40, the largest being *60x*4O, the smallest '55 x *40, 

« (60j) RmpiDCitA alhicollis, (Vieill.) —(The White-throated Pantail 
Fly-Catcher.! 

Does not go up the hills to any height. 


( To bt s voHtinmL) 
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ON SOME UNPESCRIBED BEES AND WASPS CAPTURED BY 
LIEUT.-OOL. C. Gr. NURSE IN INDIA. 

BY P. CAMERON. 

ANTHOPHILA. 

Halid c/8 eimlaenm, sp. nov. 

Black ; the head and thorax thickly covered with white pubescence and closely 
punctured; the area on the median segment at tho base is irregularly striated; 
the strim straight in the middle, oblique at the sides; abdomen long and 
slender, smooth, shining impunctate, the segments not depressed nor constricted ; 
legs black, the calcaria white, the apex of the clypeus broadly yellow. $ 

Length, 7-8 mm. 

11 ab . —Simla. 

Antenna), if anything, longer than tho abdomen, black; tho flagellum in part 
brownish beneath and the joints are slightly dilated below. The labrum and 
clypeus are covered thickly with white pubescence ; the apex of the clypeus is 
broadly lemon-yellow; the eyes are long and distinctly converge below; the 
hinder ocelli are separated from each other by a much greater distance than 
they are from the eyes. Thorax closely punctured; there is a narrow longitudi¬ 
nal furrow on tho sides of the mesonotum. The stria; on the median segment 
are irregular, especially those in the middle. Legs black, the apices of tho tarsi 
pale, the calcaria white, tho forelegs axe piceous in front, they are thickly 
covered with white hair, which is thickest on the tarsi. Abdomen long; the 
basal 3 segments together areas long as the head and thorax united, it is 
smooth and shining, the basal segments are narrowly brownish at the apex. 
Wings clear hyaline, the stigma and nervures are dark fuscous; the 3rd 
cubital cellule at the top is shortly, but distinctly, narrower than the 2nd ; 
toguiflo black, piceous in the middle. 

Andrena arima , sp. nov. 

Black; the head covered with long white hair, the pro and mesonotum with the 
scutellum thickly covered with long bright fulvous hair; the basal segment of 
the abdomen covered with long white hair, tho apices of the 2nd, 3rd and 4th 
segments banded with white pubescence, the apical segmeuts above thickly 
covered with long, plumose, pale fulvous hair; the legs thickly covered with 
V^pte hair, the hair on the underside of the metatarsus has a fulvous tinge ; 
tti$ wings clear hyaline, the stigma and nervures are blackish. $ 

Length, 8-11 mm. 

H ab.~~ Simla. 

Antennae entirely black; clypeus shining, covered with longish white hair, 
the apex widely depressed, almost furrowed and broadly rounded. The labrum 
is obliquely narrowed towards the apex, the apex in the middle is roundly and 
deeply incised, the incision forming almost a semicircle; it is smooth and 
shining with the sides and apex fringed with long pale golden hair. Mandibles 
black* piceous at the apex; their lower aide fringed with pale hairs, 
17 
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Mesonotum opaque, alutaoeous and with a shallow furrow down the centre. 
Soutollum shining* its base almost bare. Median segment opaque, closely 
and minutely punctured all over, the basal area is not clearly defined, its 
base is irregularly, longitudinally striated, Abdomen shining, impunctate ; 
the b'laal segment is broadly and deeply furrowed on the basal half, the 
ventral segments are fringed with Jpng pale hair, their apices are bordered with 
clear white hair. 

In Bingham's arrangement this species, if auywhere, would come into his 
section it, or, better still, it might form a new one:—the area on the median 
segment not clearly defined, its base irregularly, longitudinally striated. 

A ndrena caroli, sp nov. 

Black; the apices of the abdominal segments, narrowly but distinctly, the 
tibia* and tarsi rufo-testaoeous; the head and thorax thickly covered with long 
white hair; the wings hyaline, the stigma rufo-testaceous, the nervurcs darker.# 

Length, 13*13 mnu 

//«&.—Simla. 

Head densely covered with long white hair; the sides have the hair darker 
ooloured, as has also the hinder part of the vertex ; the front is distinctly, and 
somewhat strongly, punctured; the sides have the punctures smaller, the vertex 
is less strongly punctured. The clypeus, except at tho apex, is strongly 
punctured; tho labrurn is smooth and shining in the middle, where it is 
triangularly incised, the sides are depressed and are strongly aciculated, almost 
punctured. Mandibles black, piceous towards the apex : tho middle is deeply 
farrowed. Mesonotum strongly, closely and uniformly punctured ; in ils centre 
is a narrow longitudinal furrow. The basal area of tho median segment is 
closely punctured ; on the apical slope is a largo, deep, smooth pyriform depres¬ 
sion. The 1st and 2nd transverse cubital nervuresare straight, not angled at the 
bottom or middle, as is usually the case ; the 3rd cellule a i the top is slightly 
longer than the 2nd, the 2nd recurrent nervure is received shortly behind the 
apical third of the cellule. Legs black ; the tibia* and tarsi have a piceous or 
testaceous tinge ; the apical joint of the tarsi is clear rufo-testaceous; the spurs 
are pale testaceous. The basal segment of the abdomen is covered with soft 
white hair ; too 2nd to nth segments have their apices fringed narrowly with 
white hair, the part behind this is piceous ; the efch segment k brownish. 

Comes near to A. uejih{*bph$Uca, Cam. The 2nd cubital cellule is smaller 
than usual; and noteworthy, is the straight, oblique cubital nervure. 

Awlrma jwvj tnhtnsh, sp. nov. 

Black; the pubescence cinereous, that on the mesonotum tinged with fulvous, 
on the last 2 dorsal abdominal segments long and black ; wings almost hyaline, 
the nervures and costa black; the tegulso piceous. Metanotat area closely 
finely punctured, narrowly furrowed down the middle.?. 

Length, 10 mm. 

FaA—Fejtosepom—March. * 

Clypeus somewhat strongly; closely punctured, shining, Almost here in the 
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centre, the apex transverse, depressed, the sides projecting into bread teeth. 
L&brum almost semicircular, smooth, not furrowed, the apex frhged with long 
golden hair. Pro-and meso thorax closely punctured, the latter more strongly 
than the former, the latter with a narrow smooth furrow down the middle of 
basal half. Metanotal area not very clearly separated, the rest of the 
metanotum more strongly punctured, the punctures round and clearly separated. 
Abdomen closely, minutely punctured, the pygidium bare, acicrlated, the apex 
bluntly rounded. Tho 2nd abscissa of the radius is not much longer than the 
3rd ; the 1st recurrent nervure is received in the middle of the cellule. The 
hair on the hind tibiaa and tarsi is tinged with fulvous. 

There is a furrow on the apical slopo of the metanotum ; it is wide, becomes 
wider towards the apex and is moderately deep. 

Belongs to Bingham’s Section A. a. It may bo known from the two species 
included in it by the absence of rod or yellow from tho abdomen. 

A ndrena ferozeporenm, sp. nov. 

Black; the apices of the 4 anterior tarsi, the whole of the posterior and the 
posterior tibiro rufo-testaccous ; the antorma> from tho 3rd joint, except tn top, 
dark rufous. Wings clear hynline, tho costa and stigma dark testaceous, the 
nervures blackish ; the 2nd abscissa of radius about one-fourth longer than the 
3rd, tho 1st recurrent nervure is received at the base of the apical 3rd of tho 
cellule. Metanotal area closely, finely punctured. Pygidium broadly roundly 
raised in the centre, narrowed towards the apex, which is reddish ; the sides are 
fiat. Pubesconoo long and white, the apices of the abdominal segments testa¬ 
ceous and covered with white pubesceuee ; the back of the abdomen has a 
slight violaceous tinge, ft 

Length, 10 mm. 

Uab. —Ferosepore—March, 

Clypeus shining, distinctly punctured, more closely above than below and 
sparsely striated there. L&brum opaque, fringed on the sides and apex with 
golden pubescence, the centre with rounded tubercles. Front and vertex 
opaque, alutaoeons. Mesonotum with a narrow furrow on the ba*a! half ; tho 
scutellum is more strongly and distinctly punctured than it. There is no 
furrow on the apical slope of the metanotum. Apical abdominal segments 
finely, closely punctured. 

Belongs to Bingham's section A, b., near A. mephiutopkelica, Cam. 

Mtqackil* *t> iola'a, sp. nov, 

Black; the pubescence white ; tho metanotal area distinctly bordered by a 
keel round the apex, stoutly, closely, regularly striated ; mandibles bidentate, 
the apical tooth: longer and more sharply pointed than the other; the space 
behind them straight, slightly oblique, not dilated ; wings clear hyaline, the 
nervures and stigma black, the 1st abscissa of radius about one-fourth shorter 
than the 2nd ; the 1st recurrent nervure widely distinct from it—about two- 
thirds of its length; the 2nd touching the 2nd transverse cubital. 9* 

Length, 5 mm. 



132 JOURNAL, BOMBAY NATURAL HIST Oil? SOCIETY, Vol. XIX. 

Bab. —Simla—September. 

Punoturation close, distinct. Head a little wider than the thorax ; the 
olypeus roundly convex, its apex transverse ; occiput transverse* Basal slope 
o t abdomen surrounded by a koel, ,the apices of the segments with narrow 
bands of white pubescence on all of them, including the last; the soopa white, 
very sightly tinged with fulvous. The central part of the metanotum is very 
smooth, bare and shining. 

Comes close to M. jparou/a, Cam, (Willanehr. Mem. xli, No. 4, 1897, p. 135) 
which may be known from it by the apex of tho mandibles being rufous, with 
the teeth much broader, less clearly separated, by the motanotal area having 
tho stria) much stronger and more widely separated, more depressed and 
without a stout apical bordering keel; the keel bordering the base of the 
abdomen is stouter and much more distinct and tho ist recurrent nervuro is 
nearer the transverse cubital. The othor little species, e. g . M. calhma, M. 
punjaubutixis and M, among ma have not the metanofcal area striated. 

Megachile heterotrichia , sp. nov. 

Black ; the hair on the head, thorax and basal 2 segments of abdomen, 
fulvous, that on the metanotum and base of abdomon paler, the hair on the 
vertex mixed with black, the neutral scopa fulvous, black laterally on the 
basal 2 segments, black entirely on the others ; the hair on the legs pale fulvous, 
on the underside of the middle tarsi rufous, on the hinder tarsi black. Wings 
hyaline, their apex slightly infuscated, the nervures black. 9. 

Length, U5 mm. 

Bab ,—Simla—August. 

Face closely,strongly, the olypeus more strongly, but not so closely, punctured, 
the apex of the latter smooth, depressed in tho middle and not quite trans¬ 
verse; being shallowly incised. Mandibles bidentale, the apical tooth longisli 
triangular, the subapieal shorter, broadly rounded ; it is followed by a broad 
rounded swelling, with a small depression in tho centre at the apex ; the 
punoturation is close at the base below, more scattered elsewhere. Abdomen 
closely punctured, the punoturation becoming closer and stronger towards the 
apex; the last segment large, depressed towards the apex and with a short 
longitudinal keel before the depression ; there are no distinct transverse 
furrows. Base ox metatarsus nearly as wide as the apex of tibim. The 1st 
abscissa of radius a little shorter than the 2nd. 

The $ has the fore coxoo unarmed, the apical abdominal segment is broadly 
bilobate. 

In Bingham’s system this species would come near M, bhuvance, a muck 
larger species (20 mm.) 

Megachile et mireticulula , sp, nov, 

Blaok ; the surface of tho front, face and olypeus hidden by long white pubes¬ 
cence, the white pubescence on the thorax in as long, but not so dense, the 
basal 5 abdominal segments with a band of white depressed pubescence *<m 
their apices, the basal segment ^having also longish white hair, the hair on the 
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ventral surface long, white, moderately dense. Legs with white pubescence 
the apidal tarsal joint pale rufous, the spurs pale, the fore cox» with stout 
teeth. Wings hyaline, the costa and nervures fuscous. Apical abdominal 
•segment with 0 teeth, the central is broad, almost square, with the apex more 
or less incised, the others longish, sharp-pointed, the outer shorter and blunter 
than the others. Flagellum brownish, ft 

Length, 10 min. 

Hah. —Ferozeporo, Punjab. 

Front and vertex closely, somewhat strongly, punctured ; tho sculpture and 
form of the olypeus is hidden by tho dense hair, Mesonotum closely punctured, 
the punctures round, forming almost reticulations. Metanotal area almost 
smooth. Abdominal sogments finely, closely punctured, the last more 
strongly than the others, its ventral armature in the form of 3 stout teeth, of 
which the central is longer and narrower, tho lateral broad at the baso, becom¬ 
ing gradually narrowed to a fine point, the outer sides rounded. There are 2 
large wide mandibular teeth, rounded at the apex, the apical is much longe 
than the others. 

Allied apparently to M. albihruus, 8m., but the form of the abdominal 
segments has not boon described. 

Megachile foroxBpor.emis, sp. nov. 

Black; the coxro, femora and basal slope of abdomen piceous ; tho pubes 
cenco on the head, thorax, apex of dorsal abdominal segments and base of 
ftcopii clear white, the apical half of the scopa white mixed with bright red ; 
wings clear hyaline, tho teguia* and costa pioeous, the nervures black. Apex 
of mandibles rufous, with 2 large teeth, the 2nd triangular and shorter than 
the apical which is broadly rounded at the apex. 

Length, 7 mm. 9, $ almost fi 

Hab.~~ Ferozoporc, Punjab —April. 

Olypeus closely, somewhat strongly, punctured, the centre of the face 
smooth, shining. Thorax closely, distinctly punctured, the metanotal area 
finely aciculatod, the rest of the metanotum less closely punctured than the 
mesonotum. Abdomen less strongly punctured than the thorax, the punctur- 
ation becoming weaker towards the apex. Beyond the extreme base the 
metatarsus is nob much narrower than the apex of tibiae. 

The ft fa smaller, has the antenna* longer (as long as the bead and thorax 
united), the apical abdominal segment ends in 4 irregular teeth, of which the 
central 2 are longer and sharper, the space behind them being depressed. 

Mtgachile timlaemu, sp, nov. 

Black; the pubescence on the head, thorax, and base of abdomen white, the 
apices of the 2nd and following dorsal abdominal segments with narrow white 
hair bands, the rest of them covered with black hair, which is longest on the 
apical segments ; the pollen-brush bright red, paler on tho basal segment; the 
hair on the legs white, reddish on the inneraido of the hind tarsi; fore calcoria 
pale, the hinder testaceous; wings hyaline, the apex slightly violaceous; the 
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nervures black. Mandibles with a longish triangular apical and 2 longish 
bluntly rounded teeth, $. 

Length, 14 mm, 

Bab — Simla—May. 

Head as wide as the thorax, above closely ; distinctly punctured; the face 
sparsely punctured in the centre, closely laterally, the clypens somewhat strong¬ 
ly punctured, with an irregular smooth line down the middle, the depressed 
apex being also smooth, its centre projecting somewhat. Mandibles, except at 
the apex, covered with longish punctures, which run into each other. The 
thorax closely distinctly punctured, the metanotum less strongly than tho rest, 
its area smooth, opaquo. Abdomen closely, finely punctured, without distinct 
transverse depressions. Base of hind metatarsus nearly as wide as the apex of 
tibia; the apex of ;;tli tarsal joint narrowly and tho claws rufous. 

The pygidium is large, is more closely and distinctly punctured than the 
other segments, is turned up at the apex and has no median impressed line. 
The apices of the 2nd and 3rd abdomiial segments are broadly, not deeply, de¬ 
pressed. The femora are castanoous brown below. The sides of the 2nd and 
following abdominal segments are fringed, next to the pollen brush, with long 
black hair. Occiput slightly, broadly, roundly emarginate. Allied to J/. con - 
functa , Sm. 

MtgachiU mefanomura, sp. nov. 

Black ; the pubesoence on the head, mesonotum, upper part of mcsopleuras 
and base of abdomen, pale fulvous, on the rest of the body, including the 
ventral surface, it is much paler, almost white, except on the outer edges of the 
ventral surface, the last segment above and below and on the apiece of tbe 
2nd to 4th, where it is black ; the pubescence on the legs pale fulvous, reddish 
on the underside of the metatarsi. Wings hyaliue, the nervures black. J 

Length, 16-17 mm, 

Bab. —Simla—May and August. 

Mandibles with 3 short, broad blunt teeth, the apical longer and more sharply 
pointed than tho others and a shorter bluntly rounded inner ono. Front 
closely, the vertex mure strongly and more widely punctured. Pro-and meso- 
thorax closely punctured, tbe post-scutellum and metanotal Urea almost 
smooth, the rest of the latter weakly punctured* The head is as wide its the 
thorax in the in the £, a little wider than it. Abdomen closely, not very 
strongly punctured; in the centre of the 2nd segment is a deep, slightly curved 
furrow and there is a more indistinct one on the third. Shortly beyond the 
base the hinder metatarsus is as wide as the apex of tibiae; the calcaria* pale 
fulvous. 

■■What Col. Nurse regards os the $ of this species has the anterior tarsi greatly 
dilated, white, the outer edge with a long, dense hair fringe, the inner side at 
the base with a much shorter hair fringe, which is white above, white on£he 
inner, black on the iowerside below ; the fore tibia are much dilated, white, 
streaked with brown below; the teeth on the fore ooxa> are about four times 
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longer than wide, of equal width rounded at the apex. The hair all over is 
long and dense; on the back of the abdomen it is pale fulvous, below it is white. 
The last abdominal segment in the centre, is widely and deeply depressed, and is 
closely rugosely punctured, there is in its centre, a slight shallow curved border, 
with a short, blunt tooth on either side, outside it are two longer, moro sharply 
pointed teeth. The last ventral segment is also widely and deeply depressed in 
the middle; the apex of the penultimate is raised, almost trilobate in the 
centre, this part being bordered by a stout tooth. 

In Bingham's table this species comes near M. pemtrata , Sra. ; in that 
species the vortex, mesonotum and soutelium are bare of pubescence ; Smith 
calls the nervures ferruginous, whilo in the present species they are black, 
Bingham described the wings as ‘ light flavo-hyuline", in my species they are 
hyaline, slightly clouded at the apex ; the latter author calls the pollen-brush 
“ bright fulvous." 

Afegachile twpta, sp. nov. 

Tllaok; the pubescence on the front, vertex, niesonotum and base of abdomen 
pale fulvous; the abdominal segments with narrow bands of bright reddish 
fulvous pubescence on their apices, the pubescence on the face, elypeus, 
sides and back of head, pleura) stem urn and on the basal 3 ventral segments, 
white, on the apical ventral segments, the white is distinctly tinged with 
fulvous ; wings hyaline, the nervures black. Mandibles bluntly bidentato, the 
part behind the teeth broadly, roundly dilated ; tire puncturation strong, the 
base covered with a dense silvery pile. The pubescence on the legs white, on 
tho underside of the hinder metatarsus fulvous ; the base of the hind meta 
tarsus about one-third narrower than the apex of the tibiae. 

Length, 13 min. 

Bab. —Simla—September. 

Head as wide *as the thorax. Face and olypous strongly punctured, the 
apex of tbo face with a smooth line, from the centre of which another smooth 
line runs half way down the oentre of the elypeus, the apox of which is rough 
and transverse. Metanotal area coarsely aciculated. First abscissa of radim* 
not quite one-fourth shorter than the second. 

This species is not unlike .1/. subfana *, Caro., of which 1 only know the g , 
f do not consider them to be sexes of one species, e. g. eub/wtea has the stigma 
testaceous, the basal abscissa of the radius is shorter compared with the 2nd. 
the wings are not clear hyaline, but distinctly infuscated towards the apex, tho 
apical mandibular tooth is much longer compared with the subapical and the 
puncturation on the basal abdominal segments is not nearly so strong. 

Afegu chile puitjuubeneit, sp. nov. 

Black; the pubescence clear white, the dorsal abdominal segments with 
narrow apical bands of clear white pubescence, the scopa while, the apies 
half mixed with red ; wings clear hyaline, the oosta and stigma piceous, the 
nervures blaok. Mandibles tridentate, the apical blunter, larger, more rounded 
than the others, which are triangular. Flagellum Cor the greater port piceous. 
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Length, 5 mm. 

Hah. —Ferozepore—Maroh and April. 

The punctumtion on the clypeus is loss close than it is on tho front and 
vertex ; there is a narrow smooth band on its apex, Puncturation on the 
thorax close, distinct, on the pleura almost running into reticulations. Base 
of hind metatarsus hardly half the width of apex of tibias; tho spurs and 
tarsal spiues are white ; the apical 2 tarsal joints aud the claws reddish. 

Tho £ has the antenna? as long as the head and thorax united ; its apical 
segment is densely covered with white pubescence, in the centre are 2 stout 
teeth separated by a semicircle, on either side of these are 2 short teeth, with 
a blunt tubercle beyond them : the fore coxa? are armed with stout, bluntly 
pointed teeth. 

Dlf’LOPTKKA. 

Odynerm rufodntnaculatm, sp. nov. 

Black ; a broad, curved mark on the sides of the upper two-thirds of the 
clypeus, a dagger shaped mark over the antenna?, its lower part distinctly 
narrowed, underside of antennal scape, a line on the upper half of outer 
orbits, an almost interrupted line on the pronotum, roundly narrowed on 
the sides behind, an irregular mark below the teguko, the base and apex 
of the latter, a longish line rounded on the innersido, on the sides of 
the scutelhim, a squarish one ou the sides of post scute Hum, a narrow 
line on the sides of the 1st abdominal segment, a wider, trilobate one 
on the 2nd, a short, bilobate one on the centre of the 3rd and 4th and 
a shorter, wider curved one on tho 5th and the apex of the 2nd ventral, 
pale yellow. WingR clear hyaline, the stigma brown, the norvures blackish ; 
the apex of the clypeus and 2 large spots near the centre of the 1st 
abdominal segment rufous, legs red, the middle coxa* below, the 4 anterior 
tibia) below and the tarsi pale yellow. 

Length, 7 mm. 

Hah ;—“ India ft . In my collection. 

Clypeus slightly longer than wide, the lower two-thirds of the centre keeled 
on either side, the apex clearly separated, transverse. Underside of flagellum 
light orange-brown. Head and thorax closely, not very strongly, punctured. 
Base of thorax almost transverfee, the sides not projecting ; apex of post- 
aoutelium smooth, gradually narrowed to a blunt point, sides of met&uotum 
broadly rounded. 

Allied to 0 . humhertianm , Sauss, which has the 2nd abdominal segment 
tuberculate near the base in the centre and laterally at the apex with a 
smaller tubercle. In the present species the depression on the metanotum 
becomes gradually wider towards the apex ; the apical teeth on the metanotum 
are large, triangular, as wide at the base as they are long. The puncturation 
on the clypeus runs into stria) at the apex. The frontal mark varies in fawn, 
and the reddish marks on the base of the abdomen vary also in size and 
form. 
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Odynems (Anciatrocerus) foociscutis, sp. nov. 

Black; the elypeus, mandibles, except the upper and lower edges, and the 
apex, a line on base of pronotum, sometimes 2 marks on post-scutollum, and 
lines on the apices of the basal 6 abdominal segments above and below, bright, 
lemon-yellow ; the apices of the 4 anterior femora broadly, of the posterior 
more narrowly and the tibia) and tarsi of a paler yellow ; underside antennal 
scape yellow, of the apical 3 or 4 joints and the hook reddish-brown. Wings 
iridesceut, fuscous, the apex distinctly violaceous, the nervures black. Basal 
abdominal segment with a stout transverse keel, ft. 

Total length, 9 mm. 

ffab.- Simla— August. 

Olypous longer than broad, roundly convex, sparsely, strongly punctured, its 
apex with a rounded shallow incision ; sparsely covered with long, palo pubes¬ 
cence front and vertex closely, strongly, punctured, thickly covered with long 
brownish pubescence. Base of thorax almost transverse, the outer edges form¬ 
ing blunt, rounded teeth ; apex of mesonotum depressed. Apex of scutelluni 
with an oval fovea, or depression in its centre : post-scutellum more rugose!y 
punctured than the scutollum, its apex in the middle roundly projecting. There 
is a wide punctured furrow below the tegulcc ; from its apex an oblique one, 
not quite so distinct, runs to the base of the pleura;. The sides of the metanotum 
are bluntly rounded, and the base at the sides is reticulated at the apox. The 
keel on the 1st abdominal segment is cronulated at the apox; the 2nd segment 
is as wide as long, its sides aro rounded. 

The antennal hook reaches to the apex of the joint; it is stout and curved 
Tegul© dark yellow, fuscous in the centre. 

Bolongs to Bingham’s Section A.; it cannot be confounded with any of the 
described species of the group. 

Qdytiertia ornaticaudis , sp. nov. 

Black, the elypeus, except for a large black mark in its centre, rounded 
above, gradually narrowed below, placed nearer the bottom than the top, a 
spot, slightly longor than wide, on the front, the eye incision entirely, base of 
mandibles, a line on the upper half of outer orbits, a large triangular mark on 
the basal half of the pronotum, a conical mark under and in front of the 
teguhn, a conical mark on the sides of the scutellum, the greater part of the 
post-scuteljum, the mark incised in the middle at the base, the sides of meta¬ 
notum broadly, a line, roundly dilated at the base, on the apex of 1st abdominal 
segment, a large, oblique, pyriform spot on the sides of the basal half of the 
2nd, the narrowed end at the apex, a trilobate line on its apex, a longish spot on 
thoapex of the 3rd laterally, a trilobate band on the 4th, a large oval spot in the 
centre of the (5th and lines on the apices of the 2nd and 3rd ventral, both 
widely roundly dilated jn the middle, yellow. Four front legs yellow, the 4 
anterior eox© and a line on the femora and tibi© behind black, the hind 
cox®, feqaora and apex of tibi© black, the rest yellow. Wings hyaline, the 
apical half of the radial cellule fuscous violaceous, fcho nervures and stigma 
black, tegulfe yellow, with a fuscous spot before the middle. 9* 

' 18 
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Total length 8 mm. 

Bab,—" Bombay’** 

Clypeus as wide a* long, its apex wide, almost transverse, the puncturation 
strong, but not close ; the punoturation on the front and vertex closer but not 
quite so strong. Base of thorax closer, the sides rounded. Pro- and neeottorax 
strongly, closely punctured, the post-scutelluro less closely and less strongly 
punctured, its apex bluntly rounded. Metanotum short, almost vertical, the 
centre depressed. The 1st abdominal segment narrow at the base, becoming 
gradually widened towards the apex ; the 2nd is clearly longer than it is wide 
at the apex, its basal half smooth, the apical not veiy strongly punctured ; the 
apex of tbo 8rd is also punctured. Allied to 0. blpustulutui. Bauss. 
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THE ORCHIDS OP THE BOMBAY PRESIDENCY. 

BY 

G. A, Gakmib, f.l.s. 

Part VIII. (With Plato VIII.) 

{Continued from page 884 of Volume XVIII,) 

19. J3 RIDES. 

Epiphytes with two-ruliked, fleshy, strap-shaped leaves. Flower* 
showy, pink or purple, in dense or loose racemes which are often 
branched in luxuriant examples, hart* minute, sepals spreading, the 
lateral adhering to the base or foot of the column, petals similar to 
sepals, lip spurred, threo-lobed, lateral lobes small, midlobe large, 
itolumn short, foot short, anther 2-celled, pollinia 2, globose, furrowed, 
strap long or short, gland various. 

* IJp horizontal. 

Stems long. Flowers fragrant, midlobe of Up ovate. 1. AJ rides 
crisp urn. 

Stems short. Flowers not fragrant, midUbe of lip oblong. 2. 
brides mac ul os urn. 

** Lip pendulous. 

Stems short. Leave* usually mottled. MidUbe of lip ovate. 8, 
A] rides radicosum. 

1. jErIdbh ORrspUM, LindL FI. Br. Ind. Vf p. 45 Cooke, FI. 
of Bombay, ffp. 700 ; Bah. and Gibs ,, p. 265; M. Lindleyana, 
Wight. Bah and Gibs ., p, 265 , 

jRooto flattened, far spreading, clinging closely to the bark of trees 
Stems stout, often attaining a length of 12 inches, the lower part 
invested with the sheaths of decayed leaves. Leaves 4 to 8 inches 
long, strap-shaped, unequally 2-Iobetl at the apex. Flowers inches 
in diameter, sweetly scented, in simple or branched racemes which 
are often a foot in length, peduncle half the length of the inflores¬ 
cence, stout, green; pedicels robust, about! inch long, brads small, 
ovate acute, sepals white, tinted and streaked with pink, dorsal 
obovate obtuse apiculate, f inch long, lateral obliquely ovate oblong 
acute, petal* white, tinted and streaked with pink, a little narrower 
Cud l^Mer than the lateral sepals, lip 1$ inch long, indexed at the 
base* lateral lobes short, rounded, standing erect on each side of the 
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column, white, with irregular browustreaks, midlobe 1 inch long, ovate 
oblong, rose-purple, three lobed, base pressed against the oolumn and 
bearing two large white blotches, margins crisped, strongly recurved, 
except at the base, spur short, thick, blunt, green, incurved. 

Flowers appour in May and June. 

Distribution. Throughout the heavy rainfall zone of the Western 
Ghats and Konkan extending southwards to Travanoore, 

This is in many ways the finest of the Bombay orchids and is, per¬ 
haps, the one most commonly met with in cultivation. In the .dry 
climate of the Deccan it will thrive and flower for years on tree 
trunks fully exposed to the scorching sun and wind. 

Plate VIII shows a small plant in flower. 

ah iEiurnss MACITT.OKUW, LindL FL Br. Ind. 17, />. 4S : Cooke, 
FL oj Bombay , II, j>. 699 ; Dalz. and Gibs,, p, 366 . 

Stems short, stout, clothed below with the brown sheaths of fallen 
leaves. Leaves (> to }) inches long, strap-shaped, channelled, apex 
unequally two-lobed. Flowers about one inch in diameter, in 
drooping simple or branched racemes ; sepals and petals spreading, 
white, deeply suffused with rose-purple and with darker purple spots 
and streaks, lateral sepals about ^ inch long, obovate, dorsal nar¬ 
rower, petals a little shorter and narrower than the lateral sepals, tip 
three-lobed, l inch long, standing out at right angles to the sepals 
and petals, spur short, greenish at the tip which is curved into a 
hook, base of lip with a fleshy two-lobed, white callus ; from each 
lobe of this a purple line runs downwards into the spur, lateral lobes 
pure white, very short, rounded, midlobe large, oblong, rounded, 
ret use, bright purple all over, the colour forming distinct lines at the 
base, margins eremulate and crisped. 

The above is the common variety. There are at leant two others 
which differ as follows 

Var . b . Sepals and petals almost while with only a few scattered 
purple dots, ground colour of lip white, irrorated and banded with 
rose-purple. 

Var . c . Inflorescence usually branched, sepals and petals larger 
and broader, white, deeply suffused with purple upwards, spots and 
streaks few, midlobe of lip dark purple down the centre, the colour 
fading towards the margins. ^ 

Flowers appear in May and June. 
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Distribution, Throughout the lioavy rainfall tracts of the Western 
Ghats and Western Peninsula generally. It wanders further out into 
the Deccan than any of its congeners and its habit of thickly covering 
the branches of even low trees makes it a conspicuously beautiful 
plant at ite flowering period which begins with the first onset of the 
south-west monsoon. 

3. JSkidbs radicohum, A. Rich, FI. Br . Jnd. VI, p. 46 ; Cooke 
FL of Bombay , II, />. 700 ; Baocolabinm rubrum, Wight. Dalz. and 
Gibs., p. 264. 

Stems short, stout, covered (as in the other species) with the 
sheaths of fallen leaves. Leaves narrowly strap-shaped, up to 10 
inches long, often mottled with purple, apex- unequally bi-lobed. 
Inflorescence a short raceme or panicle, floioers $ inch in diameter, 
rose coloured, dorsal sepal oblong acute, lateral larger, orbicular 
gibbous, petals similar to dorsal sepal, lip pendulous, longer than the 
sepals, basal part short, lateral lobes small, oblong ; a double callus 
on the disk at the mouth of the spur, white lineolato with purple, 
midlobe ovate, tip rounded, a longitudinal dark purple band in the 
centre, margins white, spur stout, slightly incurved, obtuse, white. 

Flowers appear in May and June. 

Distribution. Throughout the heavy rainfall zone of the Western 
Ghats and Peninsula. 

A very r< hu, t plant, suit to me by Mr. (Spooner from Dharwar, 
bad larger and more distinctly mottled leaves, a branched inflores¬ 
cence a foot long and floioers quite one inch in diameter. 


(Yo be continued .) 



BIRD NOTES FROM MURREE AND THE GALIS. 

BY 

Major H. A. F. Magnate* 

The following notes were made during a period of four months* 
leave, taken in the Murree Hills this year (1908), in which wos in¬ 
cluded a short trip to the Gal is in June, und are, with the exception 
of occasional references to nesting and other habits, merely a record 
of impressions of notes and songs of some Western Himalayan species 
concerning which little* has hitherto been done in the matter of 
syllabifying them in print. To some extent they are supplementary 
to “ Notes on the Birds of Thamliani 99 published in VoL XVIII, 
No. 2, of this Journal (page 2^4), Colonel H. R. Rattray has already 
very fully dealt with the oology and nidi Petition of the birds of this 
locality, vide VoL XVI, Nos. 3 and 4, of this Journal, and although 
a few species are included in these notes which were unnoticed in that 
paper, it cannot be claimed for them that, they add materially to 
our knowledge in these respects. A brief description, by way of 
introduction, of the flora and of the distribution of species in the 
locality may perhaps render them less uninteresting than if this wore 
omitted. 

On my arrival in Murree in the latter part of April there was a 
great u rush ” of birds on migration over the hill, and during the 
next two or threo weeks the following migrants were observed, some 
of them in great numbers, viz*, Phylloseopus tristis (The Brown 
willow-Warbler), Phyllosropu i humu (Hume’s Willow-Warbler) 
(I shot), Phylloseopus sulwirides (Brook’s Willow-Warbler), A$an~ 
thopnevste nil id as (The Green Willow-Warbler), Siphia parm 
(The European Re 1-breasted Flycatcher), MotacUla me'ampe (The 
Grey Wagtail), Anthus tricialh (The Tree Pipit), Anthus rnaceus 
(Hodgson’s Pipit) (1 shot), Cypsdos leuconyx (BlytVa W hite-rnmped 
Swift) Palumhus casiotis (The Eastern Wood-Pigeon) and Fcdoo 
subbuteo (The Hobby). In the vicinity of Tret (3,500 feet) MotacUla 
borealis (The Grey-headed Wagtail), was observed in considerable 
numbers and individuals were seen up to the middle of May, As 
regards local breeding species I observed, with some exceptions^ 
notably among the game birds, all the birds one would expect to meet 
in the locality. 
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The local distribution of breeding species in Murree is not without 
interest Many species, at breeding time, confine themselves either 
to one or other side of the ridge, the top of which forms the range 
boundary for the time being, This is, no doubt, explicable by the 
range of hills on which Murree stands running practically east and 
west and the consequent difference in the climate and flora of either 
slope. The slopes facing south, receiving the direct rays of the sun, 
have naturally, in the dry season, a much higher temperature than 
those facing North and boro the flora is restricted to an open forest 
consisting of the Blue Pine (Pirns exceha), Hill Oaks (Quercus ilex and 
dilata), The Himalayan Dogwood Tree ( Comm macrcphyllu), a few 
Pinus Ion pi. folia, Black Poplars ( Populus nigra). Mulberries (Morns 
alba and nigra), Wild Cherry (Primus padvs),- Apricot (Prunus per- 
ska), and Pear trees (Pyrus variolosa). Scattered throughout this thin 
forest and over the hillsides down to the cultivation 3 000 feet 
below is a thick undergrowth of The Dog Hose (Rosa moschata The 
Himalayan Honeysuckle (Lonicera qaintjuelocularis ), Khcnti broom 
(Indigofera hterantha), Ilex scrub (Ilex dipyrena ), and The Himalayan 
Barberry ( Btrberis aristala ). The Travellers 5 Joy ( CUmatis vitalla) is 
often found trailing in profusion over the first two of these shrubs. 
Until the rains break there is practically no running water on this 
side of tho hill. 

Crossing to the northern slopes the aspect of the flora changes 
considerably. Here we are in dense and varied forest two trees of 
which are not to be found on the southern slopes, namely, The 
Silver V\r (Abies Wehbiana), and The Yew (Taurus baccaUa). Other 
trees of this forest are Tall Oaks, Quercus semecarpifolia , dilatata and 
Hex, Ashes ( Fraxinus floribunda). Horse Chestnuts (sEsculu* indica), 
Sycamores (Acer picium), Himalayan Toon trees < Cedrela serrala). 
Wild Cherry trees, Hazels ( Corylvs eohirna) and a few Wulnut trees 
(Juplans regia), Blue Pines Black Poplars, and Elms ( Ulmns walli- 
chiana). With the exception of a little Khenti broom, Himalayan 
Honeysuckle, a few brambles ( Rubus frutkosus ) and (lasiocarpus) 
and the Dog Rose ( Rosa sericea ), the undergrowth on this side consists 
almost entirely of Viburnum fastens with here and there patches of 
Skinmia laureola . Those two shrubs, I may here mention, compose 
the undergrowth wrongly referred to in “ Notes On The Birds of 
Thandiani 0 as Daphne oleioides and a species of Strolnlanthes , On 
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this side there in always running water, though most of the streams 
dried up this year before the rains. 

The following birds (breeding species) which occurred commonly 
on the South side of the ridge did not appear to occur at all, at any 
rate in the nesting season, on the North. Machlolophus < xanthogenys 
(The Yellow-cheeked Tit), Aorocephalus dumctorum (Myth's 
Rood-Warbler), Sylvia affinis (The Indian Lesser White-throated 
Warbler), jffororni* pallidun (The Pale Bush Warbler), Lanius ery~ 
thronotus ( The Ruious-backed Shrike ), Terpsiphone paradui 
(The Indian Paradise Flycatcher), Ormota ferrea (The Dark-grey 
Bnshohat), (1 pair nested just over the brow of the lull), 
Pratincola muura (The Indian Bush-chat) and Emberka stracheyi 
(Eastern Meadow-Bunting). (Similarly the following species on the 
North side did not appear to occur on the South. lAoptilu capisirata 
(The black-headed Sibia), Pternthius erytkropierus (The Red-winged 
Shrike Tit), Niltava sundura (The Rufous-bellied Niltava), Culkimpa 
ceylonensu (The Grey-headed Flycatcher), Merula oastanea (The 
Grey-headed Ouzel), Getinns occipitalis (The Black-napod Green 
Woodpecker) and Indicator xanthonotux (The Yellow-backed Honey- 
guide). In the Gal is where the general trend of the main ridges is 
North and South and where the hills are higher and more precipitous 
the flora, except on the spurs, rosembles that on the North of the 
Murree ridge and the distribution of species does not, in consequence, 
there exhibit the peculiarities it does in Murree. 

1 . CorvuH corax (The Kaveu). 

3. Cor cm corront (The Carrion Crow).—When the rains broke in July 
“ The Haven ” and “ The Carrion Crow ” (adult and young) were occasionally 
to be seen about the Murreo ridge. The caw of the latter is very distinct 
from that of C. macrorhynchus , the common crow of these parts. The Carrion 
Crow probably breeds in small numbers near Murree. 

31. Pa run atriceps (The Indian Grey Tit).--Apart from the usual tit chatter, 
the Indian Grey Tit has a note like “ Zwink” “ Zwink” in the breeding season. 

34 , Pams moniicola (The Greon-baoked Tit).—Pretty notes of The Green- 
backed Tit heard this year were “ Tweentwoe ” “ Tweeatwee, ” a loud 
“ PA wee ” “ Pa wee " *' Pawoe ” “ Pawee ” and a uoto like u PoowUt ” “ Peo- 
wCSt.” This little Tit is very fond of water and bathes regularly morning 
agd evening. It was common both in Murree and tho Galis, 

42. Afachlolophut xanlhogwys (The Yellow-cheoked Tit), —The handsome 
Yellow-cheeked Tit was fairly common at Murree below the bungalows fa the 
south side of the ridge. 1 found one nest in the hollow and broken stem of 
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a small mulberry tree on the side of the road, the nest hole being open at the 
top to the sky. A note uttered by this Tit when approaching the nest was a 
loud “ Towit ” v Towit.” Another and pretty song note heard when the leaves 
were being searched tor food was Teotwcenh twit-ttt*twe£nh a ” When going 
about in small flocks after the breeding season a note of communication like 
‘ Tyftjl ” '' Tytijr ” is used. Sometimes a chatter precisely similar to that of 
Pams atrkeep* is used. Less gregarious than others of the family this Tit is 
often soon solitary. 1 did not observe it in the Galis and do not now think it. 
should have been included in my list of birds of ThandianL 

44. Lophophane* melanalophm . (The Crested Black Tit).—Another note of 
The Crested Black Tit. is a loud plaintive 44 Tyii—Tyii ” slowly repeated. Tbi^ 
little Tit became fairly common in Murree towards the end of June. 

204. Lioptila cap strata (The Black headed Sibia).—This bird was rather rare 
in Murreo bnt at Dunga Gali it was common. In the latter place a nest found 
in the building was at the top of a young Silver Fir. The note of this Sibiu 
is a single pretty whistle pitched in a high key and repeated 4 or 5 times rapidly. 
At a distance it sounds like the tinkling of a little silver boll. When hunting 
for food in the undergrowth tho uote is a soft rattling chuckle. The flight of 
these birds reminds one of the Minivets. 

22A Zo*teroj>x palpebrom (The Indian White-eye) A nest of 44 The 
Indian White-eye ” found on tho 23rd of April was built nndor an overhanging 
hank, from under which the earth had been washed away, and was suspended 
between roots which were thus laid bare. 

237. Pternthiuft crythropteru* (The Red-winged Shrike Tit).—This is not 
an easy bird to observe. It is constantly hopping about high branches and gen*?, 
rally coutrives to put leaves between it and the observer. Tho note is a fowl 
“ Tup—Ytpyiip ” repeated several times. At Mtirree it was fairly common but 
less so in the Galis. 

269. Hypmpttm pnaroiden (The Himalayan Black Bulbul). —A large variety 
of squeaky drongo-liko notes are uttered by “ The Himalayan Black Bulbul ” 
usually when chasing each other about the tree tops, when at the nest or with 
their fledglings. A common note is a long drawn out 4i woenh ” not unlike 
the distant sound of a young porker in the initial stages of lasing converted into 
baoon. It also has a pretty whistle which is one of the most attractive of 
the forest sounds in this part of the Himalayas. This note is “ Whew-whe.” 
“ whew-whe ”, sometimes “ whee-wbe ” and may be likened to the musical 
creaking of a rusty gate hinge. In music it is represented by the notes 

Vumliy preceding thin whistle are a couple of the dvougo-like note* above- 
19 



140 JOURNAL, BOMBAY NATURAL BISTORY SOCIETY, FW. XIX. 

mentioned, which cannot be expressed iu words but may be written “ squeaky 
squeak. 11 Another note sometimes, though rarely, heard sounds like “gaft* 
gluck,” Although tho berries of Viburnum, fastens and other shrubs are the 
staple food of this Bulbul, it is, to a great extent in the breeding season, at 
any rate, insectivorous, and is often seen fly catching from the tree tops in the 
evenings. In tho non*breeding season it is very gregarious and is often seen 
in flocks of 20 or BO. It was very numerous at Murree but not common 
in the ftalis. 

284. MolpaeU* leucogenyn (The White-cheeked Bulbul).—On tho 29th of 
April I saw a pair of “ White.cheeked Bulbuls *' on top of the ridge in Murree. 
Whether they nested on the hill or not I cannot say as I never saw them 
again. This is a very rare species at this elevation, 

323. SiUa leuoopm (The White-cheeked Nuthatch).—The squeaky note of 
44 The White-cheeked Nuthatch " as it perches on (he highest twig of a dead 
Fir tree flicking its wings and jerking from side to side has been well described 
by Mr.C. H. T. Whitehead as ** Pain ” 4i Pain } ' pronounced like the French for 
bread. A common double note also is 44 Bawain 11 “ Bawain M pronounced in 
the same way. It was by no moans rare in Murree. 

368. Acrocepkalus <l«metorum (Blyth's Reed-Warbler).—In (he (hick scrub 
on the south side of Murree ridge “ Blyth’s Reod-Warbler ’* was common and 
the soug was to be heard till the beginning of June. 1 did not find any nests 
and do not think they bred this year in this neighbourhood as till tho rains 
broke in July, there was practically no water on (he hillside except at the 
water-taps and in the tank on top of the hill. In a normal year, however, I 
think it possible that they do breed about Murree, being, as is well known, the 
least aquatic of the genus. The song, although pretty in parts, has a good deal 
of the spitting, sputtering noise in it, so peculiar to the Acrocepf uli . 
The alarm note is a “ ohak ” “ ohak. M This little bird skulks much in thick 
scrub. 

402. Sylvia affinie (Tho Indian Lesser White-throated Warbler.)—Towards 
the end of May “ Tho Indian Lesser White-tbroated Warbler ” became fairly 
common on the south side of Murree. I found one nest on the 28th of 
May which was deserted before the eggs were laid. It was built of flue grasses 
in a bush on the hillside. There were evidently several other neats about 
the bungalows. The song of this White-throat is a rapidly repeated 
“ Gajikaju g&jikiYju g&jikaju ” followed by a rapid “ chivyohirri chivy ohirri.” 
The alarm note is very similar to that of the last species* 

424. Acanthopneusle wagnirontrin. (The Large-billod Willlow-Warbler)— 
The nests of %i The Largo-billed Willow-Warbler *’were only in the building 
towards the latter half of June. When out with Captain Skinner one day at 
Dunga Cali, an incomplete nest was found under (be roots of a fallen tree, At 
Changla Cali two other nests had been located by Captain Skinner's searcher 
who subsequently obtained the eggs there. My ear could never catch the very 
high pitched notes of this Warbler, but both Colonel Buchanan and Captain 
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ttkitiner described the song to me as consisting of four or fivo double notes 
descending in the scale. 

434. Cryptoiupha xanthosckixta (Hodgson’s Grey-headed Flycatcher- 
Warbler).—In April Hodgson’s Grey-headod Flycatcher Warbler was very 
common in Murree and a fair number appear to havo remained to breed. 
This handsome little Warbler is very ofton seeu accompanying parties of 
tits, and indeed its habits arc if anything more tit than flycatcher like. The 
note is a plaintive “ tyee-tyee”. 

450. Horortdu pallida* (The Pal© Bush-Warbler).—! am able to confirm 
my description of this bird’s notes, published in 41 Notes on the Birds of Than- 
diani” except that at tho end of the first prolonged whistle the note is more 
like “ TSwylt— &tweetand occasionally the first whistle i* pitohed in a lower 
key. M The Palo Bush-Warbler ” was quite common on the south side of the 
Murree ridge. It keeps to thick scrub jungle and each pair appear to have a 
beat of 2* Oor 300 yards square into which no others of the species are permitted 
to intrude. The male is constantly patrolling his beat and warbling his wonderful 
song. The nest is very difficult to find, but in Murree it was out of the question 
making much of a search as they were evidently mostly in unsavoury spots 
below the bungalow*. A nest I found on the 1st of June, and from which 
the young had evidently only just flown, was a globular structure about 4 
inch ?* i i dram star of mo?*, wjoI, hair, aid a little fine grass all felted together 
and built about a foot from tho ground among some soft rank weed with 
an olendir-stupel leaf. The en-ranoo was a small hole near the top just 
big enough to admit two fingers. The inside was densely lined with feathers. 
An egg taken below Ohangla Gali.from a nest in which there were 2 young, 
by Captain Skinner’s collector, was deep chocolate brown in colour. 

These birds appear to breed later in the inner hills than they do in Murree, 
as it was only in the third week in June that they were met with in Dunga 
Gali, Captain Skinner not having heard them before this, and at Thandiani it 
was not till the second week in July that I heard the song. I do not think 
that this is due to the birds moving into the inner hills for a second brood, as 
there was no diminution in the number of birds in Murree up to the middle of 
August. The volume of sound emitted by this little bird, when singing, is truly 
marvellous. On an open hillside it can be heard quite 200 yards away. Fair or 
foul weather does not affeot its spirits and the song was to be heard all through 
the heavy monsoon of the present season arid right up to the end of August. 

476. Lanin* s rythromtm (The Rufous-backed Shrike).—At least two pairs 
of 44 The Rufous-backed Shrike ” bred in Murree about the bungalows on the 
top of the hill. I did not find nests, which must have been on private ground ; 
but the birds were often in evidenoe and their note of 44 ggrlgk ” “ gSrlek ” or 
* jttfgk ” “ jfilfck ’* followed by a yapping u yaon ” “ yaon H was a common 
sound near the water tanks. I also heard a male singing beautilully on one or 
two occasions, This is a high elevation (7,500 feet) for this Shrike. In the 
Kurram Talley I did not meet with it much above 6,000 feet. 
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606, Campophaga melanotehiria (The Diirk-grey Cuckoo-Shrike).—Al¬ 
though I have not been able to trace to 4f The Dark-grey Cuckoo-Shrike ” a 
land and slowly repeated note like M trweenh ” ** trweenh.” 1 attribute it to 
this bird whioh wan not common in Murroe or the Gali*. 

658. fltmcMlidon ribirtea (The Sooty Flycatcher).—There were number* 
of “Sooty Flycatcher*” about in Murroe up to the middle of May, thereafter 
they became Tory rare. In Dunga Gali and on Mozpuri (9,000 feet) I did not 
observe nearly so many of this species as 1 did m Thandiani last year. The 
song of this Flycatcher is a feeble little twitter. On one occasion at Ohangla 
Gali I observed this Flycatcher, singing from the top of a shrub about a foot high 
on the side of a mountain path, an unusual porch for the species. 

679, Stoparola melamp* (The Verditcr Flycatcher).—A favorite site for 
the nests of “ The Void iter Flycatcher*’ is under the roots of Ireos where the 
earth has been washed or fallen away leaving a deep recess. Even though 
the birds bo marked home the nests are difficult to find in such places, as, being 
composed principally of moss, they match their surroundings exactly . more¬ 
over the light is often deficient in the deep cavities. Another, though less 
favorite site, is under bridges. This Flycatcher was common in Murree and 
more so at Dunga Gali. In the latter place Captain Skinner’s searcher came on 
a Cuckoo which was evidently prospecting a nest of this species in which there 
were two hard set eggs of a second brood. 

692. CulieJcapa twylummi* (The Grey-headed Flycatcher).-—This Fly¬ 
catcher occurred both in Murroe and the Galis and was fairly common. A pair 
wore observed in Murree on the 26th of June with nesting material in bill. 
Captain Skinner took eggs at Dunga Gali and came across a curious instance of 
apparently, two females sharing the same nest, an account of which ho is 
sending to this journal. The note of this Flycatcher, in the breeding season, 
is a sharp “Tyti-jit” followed by a prolonged twittering note. 

594. Niltava mndaru (The Rufous-bellied Niltava).—The note of 4 ‘The 
Rufous-bellied Niltava” w hen one approaches the nest is a grasahopper-like trill. 
I did not hoar a song. 1 came across a male near the highest point in Ohangla 
Dali (9 00<V) which evidently had a nest close by. That place and Murree 
were the only places I observed this Flycatcher. This species is more chat than 
flycatcher-like in habits. Two nests found in Murree were built in absurdly 
open situations in banks on the roadside. In one nest the eggs, in measurement 
and coloration were precisely similar to those of Sfoparolu mdanop#. 

598. Terpriphone paradisi (The Indian Paradise Flycatcher).—J)nthe 18th 
of May at about 7,000 feet and below the bungalows on the Booth side of the 
Murree ridge I saw either an immature or female •' Indian Paradise Fly¬ 
catcher. ” The particular spot it was in was dry and waterless. This species may 
possibly breed just below Murree in normal seasons when there is water about. 

608. Pmtincola cap uta (The Common Pied Bush-chat).—The male “ Pied 
Bush-Chat ” has quite a pretty song in the breeding season. It occurs oh the 
Murree hill up to about 5,000 feet. 
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fil5. Orsioola ferrea (Tho Dark-grey Bush-Chat.).—A nest of 4 * The Dark- 
grey Bush-Chat ” found in Mnrree in the vicinity of one of the Hotels was 
composed almost entirely of human hair (native). The lining was of horse¬ 
hair. The nest contained a full clutch of 5 eggs which were deserted. In July 
I use to Bee constantly a pair of these birds feeding their young of a second 
brood and accompanied by a fully Hedged young bird of the first brood. This 
young bird u goosed ” at me just like its parents whenever 1 went near the nosfc 
or near the young after they had left the nest and were in the surrounding 
scrub. I was almost prepared to see it helping its parents to feed its smaller 
brothers and sisters. I one day surprised two adult males hopping one after 
the other along the roadway like two sparrows, an aotion I had never before 
observed in this species. The incident was probably the prelude to a fight. 
The present was a bumper breeding season for this little bird and numbers 
«.f young were successfully roared. 

»>38. Ckiimrrhonm leucocsphalua (The White-capped Redstart).—To hod at 
Dunga Gali a pair of “ White-capped Redstarts ” with a brood of three young 
on the stream immediately below the engine house of the Mnrree water supply 
station was a pretty sight and especially gratifying as there were three ardent 
egg collectors in Dunga Gali at the time. Captain Skinner found the nest, just 
after the young wore hatched, on a bank above the engine house. The natives 
iu charge of the water supply station took quite an intelligent interest in these 
particular birds. While still feeding their brood the parents again started 
nesting in a weopliole of the revetment wall of the embankment on which the 
engine house and tanks stood. This second nest was not more than 15 yards 
from the engine and within a foot of the top of the embankment where men 
wore constantly passing to and fro. 1 learnt subsequently that this nest was 
uever completed and that a third was built close by in another weephole of the 
same embankment. I had to leave Dunga Gali before the eggs were laid bat 
I fear this handsome pair wore not so lucky with their second establishment. 
These were the only birds of this species observed in the locality. 

C>54, lanthia rujUata. —(The Rod-flanked Bush-Robin),—Captain Skinner 
informed tua that he came across a female u Rod-flanked Bush-Robin ” in 
Dunga Gali. 

tV75. Merula castawa ,—(The grey-headed Ousel).—Tho chorus of song 
of * The Grey-headed Ouzel *’ around Dunga Gali in June was delightful to 
listen to. Here this bird appeared to be highly successful in its nesting 
operations, but at Mnrree this and particularly the next species have their nests 
hurried and plundered by hillmen, gujars and others for the sake cf the young, 
which are sold to natives, only to eke out, if they survive to maturity, a wret¬ 
ched existence behind the bars of a small cage in some foul bazaar. I appealed 
to the Forest Officials and the Mnrree Cantonment Committee for protection for 
these birds in Murree, with, I trust, Borne but fear, not much, measure of hope 
for the future. In addition to harrying by human beings the thrush family 
have to put up with another pest in Murree in the shape of monkeys (Macacu* 
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them*) whioh are all too omnmou in the woods around and which destroy 
nests, eggs, and young to a large extent* It is a question which is the worse 
depredator. Probably the palm in th»s respect should be given to Homo 
Supim*. Three nests found were in the usual situations but a fourth was 
high up on the gnarled branch of a horse chestnut tree on the side of a steep 
hill at Dunga Gali* Some characteristic notes of this thrush's song may be 
rendered by the syllables •* yee-hre, yee-bre, yee-bre—diddiyit, diddiyit, 
diddiyit—yip bru, yipbru.” 

G76. Mf.rula boulbonl (The Grey-wingcd Ouzel)*—Though not so loud the 
song of ** The Grey winged Ouzel ” is eveu superior to and more varied than 
that of the last species* Many of the notes remind one of the song of The 
Black bird, AUrula merula. Below the Kashmir and Ghatial roads at Murroe 
when save for the occasional call of a Ouokoo, the mournful “ Rroo ”-‘ 4 Kroo ” 
of The Spotted Dove ( Turtur written**) and the charming song of the present 
species, there is a lull in the babel of forest sounds, little effort is required to 
imagine oneself buried in the depths of a Surrey or Bampshiie Wood in Juno. 
Not all are equally good songsters, but. one bird heard between Dunga and 
Ohangla Gali on the J4tb of June was the finest singing Thrush I have listened 
to either at home or iu India. The variety and mellowness of the notes were 
remarkable. This Thrush is a doughty defender of hearth and home. I was 
watching a male bird singing while his mate sat, on the nest close by, when an 
inquisitive “ Black-throated Jay ” (Garrulun lancmlalu*) invaded the precincts of 
the nest. With an angry “ ckurr” the male bird hurled the jay into the 
Viburnum fmten* scrub below and to judge by the sounds that issued therefrom 
boulboul ” was having all the fun. Presently the combatants separated and 
the jay reappeared flying unsteadily down the khud and minus some of his 
pteryllic adornment (if I may coin such an ad jective) while the gallant Ouzel 
returned to his perch and resumed his song. Unfortunately this neat was pull¬ 
ed down by monkeys a few days later. It deserved a bettor fate. At Dunga 
Gali 1 saw a “ Himalayan Whistling Thrush ” {Mywphon*v* tenminrki) attacked 
in muoh the same fashion for unwittingly venturing into the vioinity of a nest 
of the present species. This Ouzel appears to bo naturally of a pugnacious 
disposition, for a tame one I have possessed for some years, used when allowed 
out of his cage (his wings having been cut by his former owner a native) to ' 4 go 
for ” the bare toes of the native servants and on one occasion he fairly put a 
man to flight. Curiously enough a pair of boots or shoes invariably excited hie 
ire and it was most amusing to see him worrying the laces, the only part he 
could get a good grip of. He is, even now, always ready to u square up ” to one’s 
finger if introduced between the bars of his cage, and, as be daily devours 
almost his own weight in earthworms, he keeps in beautiful feather and 
fighting trim. Two nests of this Ouzel seen this year were built about '0 feet 
up against the trunks of trees. At Murree and in the Galis it occurs from 
7,000 and 7.600 feet downwards, respectively, and would be far move common, 
but for the depredations mentioned. 
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Tho trivial name of thin species does not seem to me sufficiently descriptive. 
Although some of its feathers are edged with grey or white it is undoubtedly a 
1 Blackbird.” * The Grey-winged Blackbird 99 would therefor© seem a more 
appropriate name* 

<578. Manila itricolor (Tickets Ousel),—The nest of '< Tickets Ousel” 
which is generally placed in the fork of a tree, often low down, is a very neat 
w nurture of moss held together by an inner coating of mud and lined with horse¬ 
hair and maidenhair fern stems. The song is something as follows:— 
“Chellya, chellya, chirrali'“ cherlya, cherlya, chellya *•—•“ chellya, chellya, 
jnliu.” At times tho *' chellya” note sounds very like '*julin.” The “ juk 
juk ” alarm note, common to the genus, is constantly used by this thrush when 
hunting for food. 

09\ Prfro/tkVa erythroy astro (The Chestnut bellied Hock-Thrush).—The 
song of 4 ‘ The Chestnut-bellied Hock Thrush ” bears some resemblance to that 
of 4 ‘ The Blue-beaded Rock Thrush 19 (P. cmdorhynchu ) and may be rendered 
as follows * Teetatewleedee-tweet tew ” repeated several times and sometimes 
more varied as Teetfitowleedoo-t&tewli -tatewyatwoeyd.” When tho nest is 
approached or when young fledglings are about, a harsh angry 44 churring ” 
note is uttered. I again noticed males hawking ard catching winged insects, 
thus confirming my last year’s observations as to this drcngo-Iiko habit in ibis 
species. Two solitary old males used to roost, regularly, in my bungalow 
at Murreo, one in the gable of the roof, the other in a bole in the chimney. 
This species was faiily common, above 7.000 feet, both in Muireo and the Gabs. 

098. Orannincla dauma (The Small-billed Mountain-Thrush).—1 met with 
“ The Small billed Mountain-Thrush ” two or three times in Murreo as well as 
in the Galia. 

74!. Pycnorhampu* icterouhs (The Black and Yellow Grosbeak).—A nest of 
u The Black and Yellow Grosbeak ” seen in Murree was built high up in a 
medium sized Silver Fir and must, have been almost entirely composed of bark 
and fibre of “ The Black Poplar,” as! watched a pair tearing off great leak 
fals of this stuff and flying to tho nesting site with it. Another uest in Dunga 
Gali was in a medium sized Yew tree near the top but in a most accessible 
situation* Tho three eggs which it contained were greouish white with, in the 
ease of two of the eggs, a zone of blackish brown spots and tho scribbling 
and flagellate markings, so common in the eggs of some of the Emherkinm, round 
the larger end. In the third egg this rone of markings was round ilia smaller 
m<L Captain Skinner who was with me secured this clutch. These Grosbeaks 
were abundant around Dunga Gali and it was not uncommon to see parties ot 
them feeding on the roads, On the ground they progress in hops like tho 
majority of the (t FrinyillidmP A song note of a male heard this year was 
“ tratrui-tree.” The note of both sexes when feeding is a “ chuck ” “ chuck.” 

741 # Mffctroba* mdanoranthns (The Spotted-winged Grosbeak).-1 was out 
with Captain Skinner at Dunga Gali when his searcher, who by the way was 
Colonel Buchanan's man lent to him, showed us a uest of “ Tho Spotted Winged 



152 JOURNAL^ BOMBAY NATURAL HISTORY SOCIETY, Vol. XIX\ 

Grosbeak 1 ’ which Ho had located. It was built ou a slender branch of a Yow 
tree on the side of a steep hill, and contained three beautifully marked eggs. 
The female, which sat very close, was shot by Captain Skinner otf the neat. 1 
will leave the description of this interesting nest and clutch of eggs to him, as ho 
is sending an account of them to this journal. This Grosbeak was rare, though 
on the 28rd of June 1 came across, m one spot, in Dunga Gali, quite a number of 
them. The note is a pleasing, mellow and rather oriole-like whistle resembling 
the syllables “ TyOp-tyu ” or “ TyOp-tyo/’ Homo times preceding or following 
this note is a remarkably human note like the exclamation 44 ah ” when 
pronounced with an ascending inflection. When flying there is a note like 
4 ‘ Chdrrftruk.” The unripe fruit of 44 The Wild Cherry tree ” is eagerly 
devoured, and the berries of Viburnum fintern also form part of the dietary 
of these Grosbeaks at this season. 

772. Uypaoimthi» npinoide* (The Himalayan Greenfinch).—The very heavy 
and almost incessant monsoon of the present season in the Punjab Himalayas 
probably frustrated all attempts at nesting on the pari of the luckier 
*' Himalayan Green finch.” The birds were rather rare and 1 only saw two or 
three pairs. Captain Skinner found one or two washed out nests at Dunga 
Gali. 

805. Chelidon kashmir tennis (The Kashmir Martin).—In the verandahs of 
bungalows in the vicinity of the water tanks in Murreu “ The Kashmir 
Martin ” now breeds in considerable uumbers. As m the case of the Martins 
iu Thandiani, I feel almost certain that 44 The European House Martin ” occurs 
in some of these colonies. In one house in Murrec where the present species 
started nesting operations, the nests were destroyed and cleared away daily, 
hut the unfortunate birds were still attempting to build when 1 left tit the 
end of August. What becomes of the eggs under such circumstances it 
would be hard to say. At Changla Gali several Martins had their nests in 
tbo Dilk bungalow, but these were not visible, the birds utilizing holes 
between the wall and the sloping roof. This was also the case with some birds 
in Dunga Gali and in Thandiani. Whether this habit is the result of the 
constant destruction of nests, or the difficulty in procuring mud (I do not think 
the usual mud nests are built in these holes as 1 never saw mud being carried 
in) in tho hills, especially in a dry breeding season like the present, it is 
impossible to say ; but such adaptation (if it be the case) of nesting habits to 
circumstances must tend greatly to the preservation of the species* 

822. Blrundo mpaknm (Hodgson's Striated Swallow).—This year “ Hodg¬ 
son's Striated Swallow ” nested in at least one bungalow near the water tanks 
in Murree. 

94C, Gecinmaquumatu* (The We.ucrn Himalayan Scaly-bollied Green Wood- 
pecker).—The call of ° The Western Himalayan Scaly-bellied Green Wood¬ 
pecker” is a wild sounding note like “ Klee-gu.” When hunting for food a 
constant “tj&pk” “tjtipic," “tjupk” “ tj&pk” note is kept up. This note, 
rapidly repeated, constitutes tho alarm cry. This Woodpecker prefers the more 
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ON THE FLORA OF CUTOH. 

BY 

E. BtjATTRK, s..). 

Pajst II. 

(Continued from -page 777 of Vol. XVIII). 

56. Solanaoecn .— 

(279) •Solanum nigrum, L.— In cultivated ground : flowers: Oet.-Jan.—Sind, 
Deccan, Konkan, S. M. Country—Temperate and tropical regions 
of the world. 

( 2X0) Solanum xanthocavpum, Schrad. & Wendl.—Sind, Doccati, Konkan- 
All over India, Ceylon, 8. E. Asia, Malaya, Tropical Australia, 
Polynesia. 

(2X1) Solanum indicum, L.—Common.—Deccan, Konkan—Tropical India. 
Ceylon, Malaya, China, Philippines. 

(2X2) Solanum trilobatum, L.—Not common : flowers : Dec.-Jan.—Gnjamt. 

Deccan, 8. M. Country—W. Peninsula, Ceylon, Malay Peninsula. 
(2X3) Solanum tuberosum, L.—Cultivated—Indigenous in America. 

(2X4) Solauum melougena, L.—Cultivated. 

(2X5) Witliania somnifera, Dunal.—Rare.—Sind, Gujarat, Deccan, Kon 
kan—Drier regions of India, Ceylon, Mediterranean regions. 
Canaries, Cape of Good Hope. 

(2X6) Tivcium barbarum, L.—Common : flowers : Nov.-Dee.—Sind, Gujarat 
—Panjab, Beluehistan, Afghanistan, ^Persia. 

(287) Datura fastuosa, L.*—var. alba, 0. 11. Clarke.—Common: flowers: 

Sept.-Dec.—Throughout the Presidency. 

(288) Lycopersicura esculentum, Mill.—Cultivated.—Indigenous in Tropi¬ 

cal America. 

(289) Nicotiana tahaomn, L. —Cultivated.—Probably indigenous in S. 

America. 

(290) Capsicum frutescons, L.—Cultivated. 

(\ 57. i s or ph u J a ri acm .— 

(291) Oelsia coromandeliana, Vahl.—Flowers: Jan.-May.—Sind, Gujarat, 

Deccan, Konkan—All over India, Ceylon, Afghanistan, Ava 
China. 

(292) Linaria raraosissima, Wall.—Pretty common in rooky places.— 

Throughout the Presidency—Throughont India, Afghanistan. 
Ava. 

(293) Veronica anagalHs, L,—Flowers : Nov.-Jan.—Deccan, Konkan— 

Western Peninsala, Paajab, Kashmir, Bengal, Assam, Bhotan 
N. Asia, S. Africa, Europe, N. America. 

(294) Linden be *gia urticaefolia, Link. & Otto,—Flowers: Nov.-Dec.—Sind, 

Deccan—All over India, Afghanistan. 
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58. Ombtinchacew .— 

(29 j) Orobanohe agyptiuca, Peru—Gujarat, Deocan—Plains of India. 
Central and Western Asia. 

59. Bigmni<m<r.-~ 

(293) Teaomella undulata Seem.—Not common.—Sind, Gujarat, Deccan- 
Western Peninsula, Panjab, Rajputana, Beluchistan, Arabia. 

(297) Miliingfconia hortensis, L.f.—In gardens—Probably a native of Burma 
and the Malay Archipelago. 

60. Pfidaliacw — 

(j 98) Pedilium raurex, L.—Very common ; flowers: Sept.*Dec.—Gujarat, 
Konkan, S. M. Country—India, Ceylon, Tropical Africa. 

(299) Sosamum indicum, L.—Cultivated—Probably indigenous in Tropical 

Africa. 

61 . Aoanthucia,— 

(300) Blepharis sindica, T. Anders.—Sind, Gujarat.—Panjab. 

(301) Asterao.iutha longifoiia, Nees.—Common ; flowers: Aug.-Jan.~ 

Deccan, Konkan—Throughout India, Ceylon, Tropical and South 
Africa. 

(302) Uuellia patula, Jaoq.—Flowers: Aug.-Dec.—Sind. Decoan, 8. M. 

Country—W. Peninsula, Rajputana, Bandolkand, Ceylon, Arabia, 
Tropical Africa, Ava. 

(303) Barleria prionitis, L.—Common ; flowers: Oct,-Jan.—Sind, Gujarat, 

Deccan, Konkan—All over India, Tropical Asia, Tropical and 
South Africa. 

(304) Barleria oristata, L., var. dichotoma, Praia.—Probably cultivated; 

flowers: Deo. • 

(305) LepidagathiB criatata, Willd.—Common; flowers: Oct.-March.—Deccan, 

Konkan, S. M. Country—Western Peninsula. 

(306) Rungia repens, Neos.—Common ; flowers: Nov.-Jan.—Deccan, 

Konkan, Kanara, S. M. Country—All over India, Ceylon. 

(307) Justioia heterooarpa, T. Anders.—Flowers: Oct.-Dec.—Sind, Gujarat 

—Panjab, Tropical Africa. 

(308) Justioia diffusa, Willd.—Flowers: Oct.-Doc.—Sind, Deccan—W. 

Peninsula, Pan jab, Ceylon, Rangoon, Siam. 

(309) Justicia simplex, D. Don.—Flowers: Nov.-Dee.—Sind, Gujarat, 

Konkan, Kanara, S. M. Country—W. Peninsula, Central India, 
Kashmir, Bengal, Abyssinia, Malay IslaudB. 

(810) Peristrophe bicalyculata, Nees.—Flowers: Oot.*Nov.—8ind, Gujarat, 
Deocan, Konkan, Kanara—All over India, Tropical Africa. 

62. Vcrbenac6cn.~ 

(311) Lippia nodiflora, Michaux.—In sandy soil.—Sind, Gujarat, Deccan— 

India generally, Ceylon, Africa, most tropical and subtropical 
countries. * 

(312) Premna integrifolia, L.—Near the coast.—Konkan, Kanara—Ceylon, 

Andamans, Nioobars, Malaya. 
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(313) Clerodendron phlomidis, L. f.—Not common, in hedge* ; Gujarat 

Deccau, Konkan, 8. M. Country—Dry part* of India. Coylon. 

(314) Avicennia officinalis, L,—Along the coast*—Konkan, Kan am.—Salt- 

marshes and tidal creeks of India, Ceylon, Malaya, shorca of the 
Indian and Pacific Oceans. 

6.*. LabiaUn .— 

(315) Ocimum sanctum, L.—Probably cultivated.—Throughout India 

(cultivated), Malay Archipelago, Australia, Arabia, W. Asia, 

(316) Ocimum canum,Sim8.—Flowers : Sept.-Jan.—-Deccan, Konkan, 8. M. 

Country—Plains and lower hills of India, Ceylon, Java, W. Asia, 
Tropical Africa, Madagascar. 

(317) Ocimum basilic urn, L.—Cultivated.—A native of the Punjab. 

(318) Anisomales ovata, It. Br.—Common in the Presidency except Sind— 

Throughout India, Ceylon, Malay Archipelago, China, Philippines. 

(319) Loucas urliceefolia, R. Br.—Flowers : Nov.-Deo.—Sind, Gujarat, 

Dcccan—W. Peninsula, Panjib, Bengal, Boluchistan, Arabia 
Abyssinia. 

(320) Loucas liuifolia, Spreng.—Common ; flowers: Oct. Nov.—Deccan, 

Konkan—Plains of India, Mauritius, Java, Philippines. 

(321) Loucas cephalotos, Spreng.—Common ; flowers : Nov.-Deo.—Gujarat 

—W. Peninsula, Panjab, Bengal, Assam, Himalayas, Afghanistan. 

(322) Salvia tngyptiaca, L., var. pumila, Hook. f.—Flowers: Nov.-Dee.— 

Sind, Gujarat, Deccan—W. Peninsula, Panjab, Afghanistan, 
Beluohistan. 

64. Nyctaginacetr .— 

(323) Boerhaavia diffusa, L.—Very common ; flowers: Nov.-Dee.—Through 

out the Presidency—All over India, Ceylon, tropical and sub¬ 
tropical Asia, Africa and America. 

(324) Boerhaavia repanda, Willd.—Very common ; flowers: Oct.-Doc.— 

Gujarat, Deccan, Konkan—India 1 , Ceylon, Boluchistan. 

(325) Boerhaavia vorticillata, Poir.—Very common ; flowers: Sept.-Jan.— 

Sind, Gujarat, Deccan, Konkan—W. Peninsula, Panjab, Afgha* 
nistnn, Boluchistan to Syria and Tropical Africa. 

(326) Bougainvillea spectabilis, Willd,—Cultivated.—Indigenous in Brazil. * 

66 . AmarantaetW' — 

(327) Celosia argentea, L.—Pretty common ; flowers : Oct.-Doc.—Through¬ 

out the Presidency—All over India, Ceylon, Tropioal Asia, Africa, 
and America (either cultivated or introduced). 

(328) Amarantus gaugetious, L., var. tristia, Praia.—Cultivated as & pot¬ 

herb, 

(333) Amarantus blitum L., var. ole aoea, Hook f«—Cultivated. 

(330) Amarantus viridis, L.—In gardens and cultivated ground. 

(8&I) Amarantus poly gam us, L.—In cultivated ground ; flowers: Dec.- 
March—India, Ceylon, most hot countries. 
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(332) Afnarantiw tonuifolins, Willd. —Benya). Punjab, W. India, Tropical 

Africa. 

(333) JErua javanica, Juss.—Very common ; flowers: Sept.-Dec.—Sind, 

Deccan—W. Peninsula, Central India, Punjab, Burma, Ceylon, 
Arabia, Tropical Africa, Capo de Verdo Islands. 

(334) ASrna monsoniflo, Mart.—Very common ; flowers : Oct-Jan. -S. M. 

Country—Central India, W. Peninsula, Bengal, Burma. 

(335) Notkoswrua brachiata, Wight,—Flowers : Nov.-Dee.—Bind, Gujarat, 

Konkan—Western Peninsula, Burma, Ceylon, Mauritius, Tropical 
Africa. 

(336) Aohyranthes aspera, L.— Common ; flowers : Nov.-Jan.—Sind, Dec- 

can, Konkan,—Throughout India, Ceylon, Tropical Asia, Africa, 
Australia, and America. 

(337) Pnpalin utropnrpnrea, Moq.—Gujarat—W. Peninsula, Nepal, Bengal, 

Malaya, Ceylon, Java. Philippines, S. Africa. 

(33ft) Pupalia luppacea, Moq.—Flowers: Sept.-Doc.—Rind, Gujarat, Deccan, 
S. M. Country*—W, Peninsula. Behar, Punjab, W. Tropical Hymn 
lay a, Tropical Asia and Africa. 

(330) Altornanthera triandra, Lam.—flowers : Aug.-Dec.—Throughout the 
Presidency -AH warm countries. 

66, Ohmopodincen '.— 

(340) Atrip lex stocksii, Boiss.—Flowers: Dec.-Jan.—Bind, Gujarat. 

(341) Salioornia brachiata, Roxb.—Flowers : Nov.*Dec.—Gujarat—Bengal, 

Ceylon. 

(342) Biueda fmticosa, Forsk.—Flowers : Nov.-Dee.—Sind, Gujarat -N,~ 

W. India, Panjftb, Africa, America. 

(343) Sureda nudiflnra, Moq.—Konkan, Orissa—W. Peninsula, Ceylon. 

(344) Haloxylon roourvum, Bunge.—Flowers: Nov.-Dee.—Sind—Coim* 

batore, Burma. Panjab. Afghanistan, Yunnan. 

(345) Sidsola feetidn, Del.— Flowers : Dec.—Sind —Panjab, Baluchistan, 

Persia, Arabia, N. Africa. 

67. Polygonactw .— 

(346) Polygonum plebejum, It. Br., var. indica, Hook, fv—Common. - 

Dec «tn, Konkan, S. M. Country, Kanara. 

(347) Polygonum glabrum, Willd.—Flowers : Oct.- Fob.—Sind, Deccan, 

Konkan, Kanara—All over India, Ceylon, Australasia, Chinn, 
Africa, America. 

6$. AriBtolooftiiicew .— 

(348) Aristoloohia bracteata, ReU.—Flowers: Sept.-Dec.—Sind, Gujarat. 

Deccan, Konkan—Bengal, Ceylon, Arabia, Tropical Africa. 

69. Euphorbiaceoc *— 

(349) Euphorbia neriifolia, L,—Very common on rocky ground ; flowers : 

March.—Bind, Gujarat—N. W. Himalaya, Pegu, Burma. 
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(892) Fimbriatylia ferruginea, Vahl—-Throughout India up to ;i,0(K) ft,— 
All wanner regions. 

(898) Fimbristylis spathacea, Both -*From Sind and Orissa to Ceylon 
and Singapore. 

(894) Scirpus supinus, L.—India and Ceylon.—Old World generally and 

America. 

(895) Scirpus grossun, L.—Throughout India up to 2,000 ft.—Malaya. 

Tonkin, Philippines. 

(996) Soirpus littoralis, Schrad.—From Kashmir (8,500 ft.) and Bengal 
to Ceylon.—W. Asia, Africa, Europe, Australia. 

91. Graminacece .— 

(397) Paspalnm distich um, h. —Bombay, on the sea-shore, Gujarat.—All 

over the tropics. 

(398) Paspalnm sanguinale, Lamk. —Throughout India and in all warm 

countries. 

(399) Panicnm colonum, L.—Bind—All over India, Australia. 

(400) Panicum turgid um, Forsk.—Gujarat, Sind—Central India, Heiu 

chistan, Arabia, Egypt. 

(401) Panicnm crus-galli, L. f var. frumentacenm.—Cultivated.—Hotter 

parts of Asia and Africa. 

(402) Spinifex squarrosus, Kunth.—On the sandy coast.—India, Burma, 

Ceylon, Java, China. 

(403) Pennisetuxn typhoideum, Rich.—Cultivated.—All over India and 

Ceylon. 

(404) Pennisetum dichotomum, Delile.—On sand hills ; Sind, Gujarat. 

(405) Pennisetnin setosuni. Rich.—Gujarat, Sind—Bundelkund, Central 
, Provinces, Africa, Tropical America. 

(406) Pennisetum cenchroides. Rich,—Sind, Gujarat, Deccan—Western 

India, from Kashmir to the Upper Gangetic Plain, and South¬ 
ward, Tropical Africa, Canaries, Sicily. 

(407) Cenchrus biflorus, Roxb.—Koukan, Sind—Coromandel, Bajpootanu, 

Upper Gangetic Plain, Pan jab, Baluchistan, Arabia, Africa. 

(408) Traohys muoronata, Pers.—On the sea-shore.—Gujarat—Deccan 

Peninsula, Ceylon, Jaifua. 

(409) Tragus racemosus, Hall.—Sind, Gujarat, Deccan, from Kashmir to 

Upper Bengal and southward to Ceylon, Burma, warm regions 
generally. 

(410) Hygrorhisa aristata, Nees.—Gujarat, Deccan—Upper and Lower 

Gangetic Plains, Assam, Chitagong, Pegu, Ceylon, Tonkin. 

(411) Saooharum spontaneura, L.—Warmer parts of India and Ceylon, up 

tp 6,000 ft.—Warm regions of the Old World, East Australia. 

(412) Saooharum offloinarnm, 1^—Cultivated. 

(413) Saooharum arundiuaoeum, Bets.—Throughout the plains and low 

hills of India—Ceylon, China. 
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(414) Isobooraura pilosum, Pals, and Gibs.—Khandesh, Deccan—Mysore, 

Asirghar, Bellary, Chanda. 

(415) Elionurus royleanus, Noes.—Sind, Gujarat.—Upper Gangetic Plain, 

Arabia, Abyssinia Cape Verd Islands. 

(416) Andropogou foreolatns, Del.—Sind, Kan desh, Deccan—Drier parts 

of India, Tropical Africa, Cape V»rd Islands. 

(417) Andropogon sorghum, Bret.—Cultivated — Warmor parts of Asia, 

Africa, Europe. 

(418) Andropogon annulafcus, Forsk.—Deccan, Gujarat Throughout the 

hillsand plains of India, Tropical Africa, China, Australia, Pacific. 

(419) Aristida adscetiscionis, L.—Gujarat, Dcccan—Throughout the plains 

and low hills uf India up to 8 000 ft., most warm countries. 

(420) Ar^da funiculata, Trin, and Rupr.—Sind, Deccan, S. M. Country- 

Plains of the Pan jab, Ilajputana, from the Konkan southward, 
Baluchistan, Arabia, Tropical Africa. 

(421) Gracilca royleana, Nees.—Sind, Deccan, Konkan—Panjab Plain, 

Rijputana, Sind, Central India, Socotra, Nubia. 

(422) Cynodon dactylon, Pers.—Throughout India, Burma, and Ceylon, 

up to 5,000 ft.—All warm countides. 

(4?3) Cbloris barbata, Swar.—Throughout the plains of India, Burma, 
and Ceylon—Tropics generally. 

(424) Eleusine sagyptiaca, Peru. -Throughout the low country of India, 

Burma, and Ceylon, Malacca—warm regions of the Old World. 

(425) Leptochloa chiuensia, Nees.—Gujarat, Konkan—Throughout India 

and Burma, Ceylon, Malaya, China, Japan, Australia. 

(426) Phragmites karka, Trin.—All over India, Afghanistan, Tropical 

Asia, Africa, Japan, Australia. # 

(427) Eragrostis cibaiis, Link.—Sind, Gujarat, Deccan, Konkan—All over 

India, Arabia, Tropical Africa. 

(428) Halopyrum mucronatum, Stapf.—Sind, Gujarat, Konkan, Kanara— 

Coasts of Western India and Ceylon. Arabia, Tropical Africa. 

(429) JSluropus villosus, Trin,—On salt ground.—Sind, Gujarat—Sandy 

shores of the Deccan Peninsula and Ceylon, salt plains of the 
Panjab, Afghanistan, Persia, Arabia, Mediterranean region. 

(430) Tritieum vulgare, L,—Cultivated. 

(431) Hordemn vulgare, L., var. hexastichon, Aitchis.—Cultivated. 

In order to give a more complete idea of the vegetation of Catch 
we shall add a few notes on the cultivated plants* of that Province, 
The arable area of Cutch is estimated at about 1,500000 acres. It 
consists, generally speaking, of a valley formed between the Dora 
Hills and the Oharwar range, the extensive plain between the Dora 
Hills and the sea. and inferior valleys formed by subordinate hills in 
* cf. Bombay Unseen eer, Vol. V. « 
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the ranges, and finally the plains of Vagad. The plain running in 
from the coast towards the Dora range is the most extensive, and is 
often twenty ami even thirty miles broad, interspersed occasionally 
with detached hills. Close to the sea-beach is a high bank of sand, 
which extends from the western end of the Province to the entrance 
of the Gnlf of Outch. and is called by the natives “ Chigo.” For the 
rest, the general appearance of Catch which is arid and sandy in the 
extreme, is very often diversified in the neighbourhood of its towns 
and villages by patches of cultivation. Of grains the following are 
cultivated in Cutch : Pennhetnm typhaideum, Iiich. (Bajri or com¬ 
mon Millet). It forms one of the staple crops and when sown in 
middling soils it grows best whero the land is slightly salt. Though 
generally grown by itself, it is also sown with Plutseolus mungo, L. 
(Mag.) and Phaseolus aeonitifolios, Jacq. (Korad) in Abdasa and 
Vagad, On the whole it flourishes best as a garden crop. Andro- 
pagan sorghum, Brote. (Juvar or Great Millet) does best on deeply 
cultivated rich clay and is rarely watered. Five chief varieties are 
grown in Cutch : Juvar and Puehar, sown in June or July soon after 
Millet and Cotton ; Gundnli. sown before the beginning of the cold 
weather or towards the end of August; Chastio, sown about the end 
of February and grown t»y irrigation ; Ratad, sown in July and 
August as a dry crop, or in the hot season as a watered crop. Tr\r 
ticum vulgara. Vill. (Wheat) is chiefly irrigated. Only in some 
parts of Vagad that, are liable to flooding, unwatered wheat is 
grown. It generally rijiens in February. Ihrdeum vulgare , L. var t 
hexastichnn , Aitchis. (Jav or Barley) is grown by irrigation and 
reaped in January. In the south alluvial plain and in the plain north¬ 
west of Bhuj about Dhiuodhar they grow small quantities of 
Eleusine coracana, Gaertn. (Nagli) and Pauicum crus-guilt, L. var. 
frvmentacevm (Rantii as cold weather crops. Panicvm miliaeeum, 
L. is rare. Saccharum officinarum , L. (Sugar cane) may be men¬ 
tioned in this place on account of its position in the natural system 
of classification, it is grown in small quantities, especially in 
Central Cutch to the north-west, south-east and vsouth-west of Bhuj, 
and about An jar and Mundra. Ti e Pulses are not well represented* 
In the most sandy parts we find Phaseolus aco nit if alius, Jacq (Karad), 
It is mostly sown by itself, but sometimes mixed with Cgamopsis 
psoralb ides, D C. (Guvar) which grows best in sandy loam. The same 
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kind of soil is very suitable to Phaseolu « mungo, L. (Mag). Cker 
arietinum, L. is very little grown as a cold weather crop. Rhinus 
cornmunts* L. is common all over the Province, but chiefly grown 
as an early crop in Vagad, Kanthi, and eastern Abdasa. It is 
foten sown together with Cotton. Sesamum indicum DC., and 
Guisotia abysnnim, Cass, are grown in the rainy season, either by 
ssqielf, as in Vagad and parts of Abdasa, or together with Cotton and 
Millet in other places* Brasstca campestris, L, var . napus (Rapeseed) 
is a cold weather crop, and grows either by itself or together 
with wheat. In eastern Abdasa, Kanthi, and Vagad Gossyptum her - 
baceum , L. is extensively grown in clay soil. It is picked twice or 
thrice towards the end of February, in March or April. The common 
Indian vegetables are cultivated in plenty, and the soil and climate 
have proved exceedingly favourable to European vegetables. The latter 
require only constant irrigation during the hot season to preserve 
them in luxuriance. The following are found in various parts of 
Outoh : Hibiscus esculentm , L. ; Pisvm sativum, L. ; Dolichos 
lahlab, L. ; Cajanvs tndicus, Spreng. ; Phaseolus vulgaris, L. ; 
Mo ring a plerygosperma, Gaertn. ; Cucnmis sativus, L.; Cucwmis 
melo, L. ; Lvffa cegyptiaca , Mill. ; Momordica char ant ia, L. ; 
Trichosanthes anguina, L. ; Lagenaria vulgaris, Her ; Citrullm 
vulgaris, Schrad. ; Cucurbit a moschata, Duchesne; Cucurbit a mam ima, 
Duchesne ; Cumrbita pepo, DC. The Melons, generally, are reckon¬ 
ed .superior to those of any neighbouring country. They grow in 
the dry beds of rivers where their roots are in a stream of water a 
few inches below the surface. Their leaves and fruits being exposed 
to the double effect of a burning sun upon a scorching sanl, the 
fruit is brought to the greatest perfection. The Melon is ripe in 
April, May and June. Other vegetables are: Bourns carota , L. 
(Carrot); Apium graveolam, L. (Celery); Solatium melongem, L. 
(Brinjal); Ly coperskum eiculentvm , Miller (Tomato) ; Brasstca 
oleracea , L. with many varieties; Raphanus sativus, L ,; Allium 
oepa, L.; Allium sativum, L. Besides, we find the following plants 
cultivated : Nicotiana talmum, L. (Tobacco) ; Solatium tuberosum, L. 
(Potato) ; Capsicum frutescem, L. (Chillis). Of fruits Mmgtfera 
indica, L. (Mango) and Psidium guyava, L. (Guava) are largely 
grown by the help of water. In some parts of the sandy water¬ 
bearing yellowish-brown soil we find Phoenix sylvestrie, Boxb 
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(Date Palm). Though being inferior to those from Arabia, Persia, 
and Sind, the Dutch Date is better than any other grown in Western 
India. Cocos nucifera, L. (Oocoanut) is cultivated in small quantities 
along the coast. Vitis vinlfera , L, produces well-flavoured grapes. 
Other fruit trees are: Punka granatnm , L, (Pomegranate) : 
Carka papaya, L. (Papaya); Musa sapientm », L. (Plaintain) : 
Citrus medic,a , L. (Citron) { C. medka , L., iw. Umetta (Sweet Lime). 
C. medica , L. % rar. (Sour Lime); ( 7 . medka , L., rur, limomnu 
(Lemon); Citrus anrantivm, L. (Orange) ; Citrus decnmana Murr. 
(Paramelo) ; Feronia elephantum , Carr. (Elephant or Wood 
Apple); Amna squamosa, L. (Custard Apple); .1. reticulata , L. 
(Ramphal). 

The catalogue given above cannot be considered to be complete. 
It contains those species only that have been collected on our tour 
from Roliar, on the Gulf of Dutch, to Anjar, Bhuj, and across the 
Banni, to Pacham Island in the Grand Harm, Our journey, therefore, 
forms, so to say, a cross-section of the whole Province of Cutch 9 and 
its the physical and climatic features of the different parts of Dutch 
do not vary very much, I think we are right in concluding that this 
cross-section will give a fair idea of the whole flora. Only a few 
plants have been added to our list on the authority of Col. Palin * but 
we have every reason to believe that they occur in the same 
region which we examined ourselves. 

The following remarks apply only to the indigenous plants 
of which our catalogue contains 845 species. These belong 
to 74 Natural Orders, The dominant Orders (c/ 5 ., those represented 
by the greatest number of species) of the Dutch flora are, roughly 
taken, the same as those of Hooker s Indus Plain Province. The 
Leguminosai stand first with 67 species; then there follow the 
Graminem with 85, the Mcdvacece, with 24, the Composite with 22, 
the Cyperacem with 17, the Convolvtdacece with 17, the Cucurbita- 
ee<& with 15, the Amarantacem with 13, the Capparidaeece with 12, 
the Acanthacece, Euphorbiacece, and Solanacem with 11 species. It 
is very probable that a more thorough exploration of the country 
will change the rank of some Orders, With regard to the Grarnineau 
tf*#., we feel pretty sure that they outnumber the Leguminosce . 
Though, on the whole, most of the plants seem to be out in Decem¬ 
ber, it is just the grasses that do not present themselves in such a 
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condition at that time as to famish sufficient material for their 
identification. Of the 345 indigenous plants about 30 only are trees, 
95 shrubs and undershrubs ; all the rest are herbs, mostly perennials. 
Almost all the plants have a wide geographical distribution with 
regard to the Indian as well as to the extra-Indian region. No ende¬ 
mic species has been found as yot. Catch has over 200 species in 
common with Sind and about 160 with Gujarat. Of the latter about 
70 do not occur in Sind, whilst of the former over 80 have not been 
found in Gujarat. If we consider that Catch is a count*y with a long 
dry season that the soil is mostly sandy or rocky, that salt is present 
in the soil not only along the sea shore and in the vicinity of the 
Great Rann, but more or less all over the country, we shall find it quite 
natural that most of the plants of Cutoh exhibit a remarkable general 
similarity and agree in having a lower rate of transpiration than 
plants living in places where plenty of water is available ; in short 
that the vegetation shows a distinot xerophytic diameter. Nearly all 
the structural features by which transpiration is reduced may be 
observed in the flora of Catch: A thick cuticle upon the epidermis 
of the leaves, reduction of the number of stomata, depression of the 
stomata a thick covering of hairs, reduction of the transpiring surface, 
formation of aqueous tissue, eto. In the following we shall examine 
a number of plants in which the xerophytic character is best express¬ 
ed, indicating briefly tho special contrivances by which reduction of 
transpiration is obtained. 

In Tina spar a cordtfolia a corky bark is formed over the woody 
parts of tho plant and, thus, transpiration confined to the younger 
parts and the leaves. 

Cocculas villosvs Las the younger parts densely villous, also 
the upper and lower surface of the leaves and the petioles. 
Cocculvs leitba shows similar formations to those of T'*no»pora 
car difolia. Farsetia jacquemonlii, a rigid shrub, is covered all 
over with appressed hairs, which, like a thick felt, reduce 
excessive transpiration. The Order Ca^paridacece shows a great 
variety of adaptations to a dry climate. Cleome monophylla is 
covered with pubescence and even the capsules are clothed with 
short stout hairs. Cleome siochiana is partly protected by having 
fleshy leaves which store up a considerable quantity of water.. 

In Cleome brachf/carpa the younger stems are covered *with 
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glandular hairs ; also the petals am glandalar-pubesoent as well 
as the capsules. Those glands secrete an ethereal oil which 
resembles very much that of the rue* It is just the vapours 
of that oil which acts protective against too profuse transpiration ; for 
it is a well known fact that air laden with vapours of an ethereal oil 
is much less permeable to radiating heat than pure air. In this way 
a plant, surrounded by a layer of vapours of ah ethereal oil will be 
protected at day-time against overheating and consequently against 
excessive transpiration, and at; night against too great a cooling down. 

The stems and branches of Gynandropus pentaphylla are covered 
with white spreading hairs and the leaves are pubescent on both 
sides, whilst the sepals and the ovary are clothed with glandular 
hairs. 

The young stems and branches, inol uding the leaves of Capparls 
nptnotta are covered with a grayish-white layer of wax which just allows 
the green colour to he slightly visible. This contrivance greatly 
reduces cuticnlar transpiration. The same effect is produced by the 
orange oolour of the stipules, which in this plant assume the form of 
two hooked thorns. 

The reduction of the transpiring surface is well shown in Capparh 
aphylla . The older branchos are quite destitute of leaves and the 
younger shoots bear exceedingly small and spinous-pointed leaves. 
Also in this oase, the stipular thorns are not green but orange-yellow. 
The young parts of Cayparis horrtda are protected by a rufous tomou- 
fcum. Polygala erioptera has narrow linear leaves, whilst specimens 
of the same species, but growing in less dry parts of the 
Presidency have usually oblong-ovate leaves. In Polycarpa'a oorym- 
hosa the young branches and the pedieols are hoary-pubescent, the 
leaves narrow linear, Tho species of Portulaca are protected in 
various ways: The stems of P. oleracea are reddish, the leaves 
fleshy with reddish margins. We fin 1 fleshy leaves also in Por~ 
tulaoa guadrifida and P, tvbtrosa ; the stipules form a ring 
of silvery hairs in the former, and a ring of brownish ones in 
the latter. 

Twnarfo dbica and ericoides have got minute sca!e-liko leaves. 
Both make u:e of the hygro c ipio salts t .at collect on tho surface of 
the plant. At times of dr mghfc they absorb the moisture which is 
contained in the atmosphere in the form of vapours. Thus it happens 

' m 
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that very often at night or in the early morning the green parts of 
the plant are covered with dew, whilst all the other plants in the 
neighbourhood are quite dry. The white crust that is seen at 
day-time on the green branches and leaves consists chiefly of 
chloride of sodium and calcium carbonate with some other saline 
substances. 

Bergia odor at a shows the tendency to crowd the leaves into 
fascicles. It is evident that by this means the leaves cover and 
protect each other and are, thus, less exposed to the heating influence 
of the sun, Sida xpinoxa and rhombifolia, var . ttdusa , look quite gray 
from ver y small stellate hairs. Still better protected is Abut Hon 
graveolenx which, besides having long spreading hairs, is covered 
with a sticky coat of short hairs. Of Grewia villosa , which is usually 
found in the dry parts of the Presidency, the branches are grey 
pubernlous, the upper surface of the leaves rough with stellate hairs, 
the lower velvety, the petioles villous and the stipules hairy, the 
flower-buds, sepals, and ovary covered with pilose hairs. 

Tri/mlux t err exiris and T. alatus belong both to the desort flora. 
Besides being protected by silky villous hairs they perform some 
special movements by which the plant-surface exposed to insolation 
is greatly reduced. The leaves are abruptly pinnate. Now, when 
the heat is rising at noon or in the afternoon, the leaflets begin to 
turn round their own axis and, at the same time, upwards round the 
common rhaohis, till they are lying in one vertical plain with their 
upper sides touching each other. 

ZujophfUum simpler and Z. coccweum differ from the above 
mentioned plant? by the distinct succulence of their leaves. In both 
species they are oylindric, in Z. simplex sessile and in Z. eoceincum 
bifoliate on a stout fleshy petiole. In the centre there is a thin-walled 
water-tissue occupying about g of the whole diameter in the former, 
and about | in the latter. At. the same time, the stomata are de¬ 
pressed. The young branches in Z. coccineum are, besides, covered 
with a white powdery tomentum. The leaves of Fagonia cretica are 
thick, approaching the type of succulent plants. The outer walls 
of tlie polygonal cells of the epidermis are very much thickened* 
Lotus garcini is a small undershrub that grows in sandy soil. Its 
branches are covered with grey silky hairs ; the leaflets are extremely 
small and fleshy, both sides are clothed with grey hairs, * Many 
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species of Indigofera and Tephro*ia are similarly protected. Alhagi 
camelorvm is a much-branched rigid shrub armed with axillary spines 
which produce the flowers. The leaves are not of great importance, 
being very small and of short duration. Their function is performed 
by the green tissue of the branohes and thorns which have their 
stomata in pits at right angles to the long axis. Acacia eburnea , 
indigenous in the dry parts of India, has the young branches 
purplish-brown ; the leaves are very small and the long stipular 
spines ivory-white. Echinops echinatm , a thistle-like herb, is 
clothed with a white cottony pubescence. The deeply pinmitifid 
leaves are spinesoent, the spines very often reaching one inch : the 
involucres are surrounded by strong white bristles and the inter¬ 
mediate bracts are usually produced into sharp spines. Of the 
Attcleptadacecc the following contain a milky juice .* Periphea 
aphylla , Calotroph procera , Oxtfxtelma esmlentum , Damia externa, 
Sarcostemma brevistiyma . 1 have not. been able to ascertain 
whether the laticiferous tissue, besides being a reservoir of waste- 
products, contains also plastic substances. The fact that so many 
plants growing in dry localities develop this tissue makes it very 
probable that part, of the latex is reserved for times of scarcity. 
Periphea aphtjlla is an erect brancdied shrub and mostly without 
any leaves ; but when these are present they are extremely small 
and thick. Calotropis procera grows much higher in Clutch than 
I have ever seen it on the Deooan. The woody parts become 
quite corky, whilst the young branohes and leaves are covered with 
a cottony tomentum. Sarcostemma brev?,stigma is a twining 
jointed shrub without loaves ; transpiration is confined to the green 
pendulous branches. Lepladenia spartium is mostly leafless ; leaves 
are seen sometimes on young shoots, 

Cressa cretka , which is a common undershrub on cultivated 
fields and blown sand, can be recognized by the great number 
of very small leaves that are covered all over with a whitish 
crust of a hygroscopic salt. This is secreted in solution by 
glandular hairs that are to be found in depressions on both sides 
of the leaves* It is not very probable that the water supplied 
by the absorbing action of the salt is sufficient in times of 
drought, because the leaves are very delicate, the outer walls 
of the epidermal cells thin and the stomata not depressed at 
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all. It seems that the rhizome which descends very deep into the 
substratum furnishes the necessary in >isfcure. 

Brewer id latiMia, Convolvulus rottlerianus , and C. mkrophyllus 
are smalt undershrubs oonfitied to the dry parts of the Presi¬ 
dency. A dense felt of silky hairs and strong outer walls of the 
epidermis seem to be their chief protection. The transpiring 
surface of Solarium mnthocar/mm is considerably reduced by 
the formation of numerous yellow prickles on the branches and 
on the midrib and nerves of the leaves. Solatium indienm and 
S. trilobatum are similarly armed. Bl phar is shtdka is protected 
in various ways: the stem is mostly very short, often scarcely 
visible ; the branches are ash-grey and covered with short hairs ; 
the leaves are small linear and sessile, rough with stiff hairs, 
and have the margins bent baok ; at the base of the leaves there are 
sometimes some small spinous teeth ; the bracts are hairy on both 
sides with a spinous point, the upper part is armed with recurved 
sharp spines ; the braoteoles are hairy and ciliata ; the outer and 
inner side of the calyx are softly hairy, the 8 lmdnervesof the larger 
calyx-segment are produced into 8 bristly teeth. In Salvia cegyp* 
tiae, a, var. purh/la, we find that the vascular bundles of the main- 
nerves are surrounded by water-tissue which unites the epidermis of 
the upper side of the leave with that of the lower one. As to 
jErua juvauica there is scarcely any doubt that the thick woolly 
felt covering almost all the parts of the plant, is protective in 
function. In Salb'rnia brachial a , a jointed branched shrub, trans¬ 
piration is entirely confined to the green branches, there being only 
scaly bracts and no leaves at all. S ace da fruticosa and 5. nudijlora , 
which usually grow in saline places, have fleshy leaves. A transverse 
section shows that the greatest part is occupied by water-tissue. 

Before concluding this paper I should like to make a few remarks 
on the flora of the Grand Bunn, as it 1ms been suggested that 
a more accurate knowledge of the vegetation of that part of 
the country might help to decide the question as to the origin 
of the Bann. I cannot give a better description of that interesting 
piece of land than the one given by Captain Grant 1 in his 

1 Memoir to Ulunrate a Geological Map of Cntch, by C. W. Gnnt, Fsq„ Captain, ttombay 
Engineer* (iu the uaneaotious of the Geological Society of Londun, Vol. V, p. S8S. (U) 
series), ^ 
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“ Geology of Glitch/’ “ Thin tract containing an area of npwnrds 
of 7 000 square miles, exclusive of the space occupied by the 
Bnnnee, and the islands of Paoham, Khureer, etc., is perhaps, 
unparalleled in any known part of the globe, as it, may bo 
said to he placed on a level between land and water. It is dry 
during the greater part of the year, when its surface consists of a 
sandy flat totally devoid of vegetation; but, perhaps, on aocount of its 
saline nature, always sufficiently moist to prevent its partioles being 
drifted. During the prevalence of the south-west winds, however, 
so muoh water is blown up its eastern inlet by the Gulf of Cutch, 
and, at its western extremity, by the eastern brunch of the Indus, as 
to cover its whole surface : augmented by the freshes, which, at the 
same time, come down the Loonee and Bunass Rivers, and the 
numerous small streams which intersect the northern coast of Catch. 
At those seasons the Runn has all the appearance of a sea, and is 
passable only on camels, and in some seasons, with difficulty/' At 
wide intervals we find small patches of coarse rush-like grass, elevated 
a couple of feet above the general level. They seem to have been 
flat banks formed by wave action or preserved by vegetation. To 
the south-west of Paoham Island almost parallel to the main land 
stretches a low lying tract, called the Banni. It. rises a little higher 
than the remainder of the Ilann and is about (55 miles long and from 
ten to sixteen broad. In some places, especially near water, it is 
thickly, but for the most part scantily covered with coarse grass. 
The Babul (Acacia arah/ca) is the only tree that breaks the 
monotony of the country. It does not reach the height it attains on 
the mainland, is usually isolated and rarely found gregarious. Of 
other plants we noticed only Solarium xanthocarpum and some^speoies 
of Crotalaria and Betwtrapmm, growing exclusively near the bee-hive¬ 
shaped grass huts of the herdsmen. 

There is no dofinite boundary between the Banni and the Ilann. 
South of Paoham Island the Ilann can only be recognised by n 
narrow belt devoid of trees. Paoham Island itself is situated in the 
centre of the Rann, stretching about 15 miles from north to south 
and 10 from east to west. It is crossed by two somewhat east and 
westerly chains of hills: the one to the north is called the Kala 
Doongur (Black hill) and the one to the south Gora Doongur 
(White hill)* In the former we find the most lofty elevation of 
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Cutoh, the Pacham Pir which rises directly From the Rami to a 
height of 1.437 feet. A most extensive view can be obtained from 
the summit of this mountain. Beyond a waste of salt and water the 
Parkur hills are visible, and to the south and south-east appear 
the dark surface of the Banni and the Catch hills. The island is 
surrounded by a margin of low ground of no great width, but narrow¬ 
est where the mountains rise most steeply from the Rann on the north¬ 
ern side. Sheols of hanmatitic Jaterite overlap and wrap round the 
Jurassic* on tlie west and south of the low ground, sometimes 
associated with earthy rooks and beds resembling volcanic ash. 
Higher up the beds consist of fine white and light coloured siliciouK 
sandstone with calcareous bands and sandy slightly ferruginous purple 
beds ; pale flaggy sandstones also occur. 

This is not the place to enter into a discussion as regards the 
arguments of geologists or an examination of the traditions of the 
natives to the effect that the Rann was once submerged. 1). Oldham 
(Memoirs of the Geological Survey of India, Vol. IX, p. 28) came to 
the following conclusions : u To whatever causes the great plains of 
Sind and the coast plains of Western India are due, that of the Rann 
may also be ascribed. Its origin must be traced further hack than 
the formation of the deltas of the Indus and other neighbouring rivers, 
because something in the nature of a plain or oj>en ground was neces¬ 
sary to receive such deposits. This open ground was here more hilly 
than to the north in all probability, for the high islands which rise from 
the Rann are evidently but the modified summits of an older surface : 
and the si 1 ting-up of the sea-inlet which it formed was only the 
natural result of its land-locked capacity to retain the materials 
brought down by rivers. The Bunnee is a bank formed most pro¬ 
bably by the discharge of the Kutch streams; and the slight elevation 
en masse which subjected the old shore-deposits to denudation has 
aided the tendency of the basin to retain transported sediment, which 
must accumulate yearly under present circumstances until the rivers 
that convey it find their way across the tract through channels 
traversing an alluvial plain.” 

So far geology on the origin of the Rann. Are we able from the 
condition and characters of the present flora of Paoham Island to 
derive any argument for or against the views expressed by 
geologists? If the island contained no endemic species, but were 
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characterized by species that do not ooour in the countries im¬ 
mediately bordering on iho Rann of Cuteh, we would be obliged 
to admit that at one time the island formed part of a big continent, 
that, afterwards, its immediate surroundings were submerged, and 
that what is now Sind, Rajpntana, Guzerat, and Outoh, was changed 
entirely by some cause or other. If endemic species were found 
amongst the members of the flora, we would be right in concluding 
that Pacham was not recently detached from a continent, but that, 
from the beginning, it was a true oceanic island, and that, after a 
long interval, the land began to rise and to form round Pacham 
Isle. Neither of the two conditions is fulfilled with regard to the 
biggest of the Rann islands. We did not notice a single species 
on Pacham, which we had not previously seen on the mainland. 
The fact that the whole aspect of the Pacham flora is quite different, 
from that, of any other part, of Cntcb examined by us is not due to 
specific differences in the composition of the vegetation but to 
differences in the combination and development of its members, in 
consequence of the special climatic and odaphic conditions prevailing 
on the island. Everybody, after crossing the grassy plain of the 
Banni and the monotonous waste of the Rann, will be astonished to 
find, on a sudden, a comparatively rich vegetation. Fine shady 
trees greet the traveller in the lowlving belt, of the island, and 
dense thickets of shrubs and climbers cover those parts that are not 
under cultivation. The prevalence of woody plants is the most 
striking feature of the flora. The mountain slopes look, from a 
distance, as if covered with dense forest, but, on closer inspection, 
the trees are losing a good deal of their size and beauty, and the 
whole forest now assumes the appearance of a more or less dense 
thicket of stunted trees and shrubs of a distinctly xerophytic 
character. The herbaceous vegetation is very scanty; only in 
crevices, where some soil has accumulated, nature has succeeded in 
producing a few poor species belonging chiefly to the Gramhua , 
Composite , Labiatcdy and Leguminosas. 

It is evident that a flora with so few characteristic peculiarities 
in its aspect and with none as regards its composition, being merely 
a repetition of the vegetation of the mainland, cannot give any clue 
as to the origin of the Rann, We can easily explain how, under 
conditions similar te those of the present day, the whole flora of 
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Faobam Island may have developed in the oourae of a few centuries; 
we have only to remember the different methods that are employed 
by plants for the purpose of seededispcmil. If this be once admitted 
it is difficult to see how we shall measure geological times by the 
moments of a flora that may possibly be of yesterday. 
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LIST OP PERNS POUND AT AND ABOUND MUSSOORIE, 1908. 

nt 

James Marten. 

Nat. Ord.—FILICBS. 

X—DAVALLIS AC. 

1. Zenooitegia pvlehra Very common here, growing on trees and rocks. 

starts growing with the inoomiug monsoon and withers 
away in October. 

2, Zeucotttffia i tumoria. Occurs, but is not common. Specimens procured 

in the Mossy Falls stream during tho rains at about 
4,000 feet elevation. 

8 . Cyrtopteris sstota, In frost above Jabar-Khet, elevation about 9,000 feet 

II PTERIDEAC 

(•) Abiantow. 

X. Aihantum lunula turn. Good specimens collected below Jheri-Pani, eleva¬ 

tion about 3JS00 feet. It is very common throughout 
the Dun as an annual. 

2. Adiantum caudatum. Good specimens collected below Jheri-Pani, eleva¬ 
tion about 3,500 feet. It is very common through¬ 
out tbo Dun as an annual, but is evergreen, under 
favourable conditions good for covering rock work. 

8 , Adiantum oapillu* Common in damp places, growing on rocks which 
vmerie. remain moist with water charged with lime, is seen 

to perfection at the Robber’s Cave and at Sans-dliara, 
takes kindly to cultivation, not found much over 
7,000 feet. Vernacular name ** hans-raj.” 

4# Adiantum renuitum. A higher elevation Fern, good specimens collected 
on the north slope of Gamers Back and on Pari Tiba 
or as it is known here Burnt Hill. 

ft. Adiantum pcdaUm, This pretty Fern ify in my cultivation but is not 
found in these hilis^* Jfty specimens were collected in 
Pangi (Obamba) awMb 10,000 feet, where also I col¬ 
lected A. capillus veneris, var. WaUit. 

(ft) CHEIXiANTHBS, 

t, CheilfMtkvs /artnof a i. Thi« is a very common Fern here and several types 

of it are noticeable. Jt is known as the Silver Fern 
and grows during tho rains only. 
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(c) OKYCBXUH. 

1. Onyokium avratmm* This beautiful Fern is found at Sans-dhara and at 

Rajpur. X have tried repeatedly to grow it, but with 
no marked success. 

S. Onyehium juponloum. Both varieties intermedia and multhecta are found 
here and I have both kinds growing in my verandah. 
Commonly known as the Carrot Fern/ 

(d) Ptkbis. Is very common, xt is a perennial hardy Fern, makes 

J. Went cretlca. handsome specimens for verandah culture, found 

between 6,000 feet and 8,000 feet, 

2. Pterin temipinnata. Does not occur here. The specimens in my cob 

lection I took in the Garo Hills (Assam). I brought 
live plants but these did not survive long in cultiva¬ 
tion. Found at 900 feet in shade. 

S. Pterin quadric ur it a, Js common and is green throughout the year, 

found from 2,000 feet to 7,500 feet elevation. 

4. Pterl* aquiline. The bracken is found here as also throughout the 

Himalayas—in Bushuhr and Chamba, the natives use 
this Fern as a bed to their flat mud roofs as it does 
not rot readily, it is also used as bedding in their 
oattle shed* during the winter months. 

5. Ptc*it hngifolia. Is a very common Fern in the* Dun and ascends 

into these hills to about 5,000 feet, it is a hardy Fern, 
and good Fern for verandah culture, 

(e) Ceuatoptehib. 

CeratepterU Thalia w la common in damp localities in the Dun at 

2,000 feet often growing quite submerged. Growing 
in rice fields in the Raipur District. Central Provinces. 

HI—BLECH*? MM 

(a) BUohhum orientate, Found at head of the Swarna Rau, Western Dun 
about 4,000 feet, makes a good pot-plant for' veran¬ 
dah culture. 

CO Weodmrdia This beautiful Fern is common. X have collected 

radhane, fronds five feet and more long from favourable loca¬ 

lities, a very hardy Fern which lends itself readily 
to cultivation. 
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FERNS FOUND AT AND AROUND MUS800RIE. 


XV.-ASFUBMIKjB. Is the commonest of this tribe op here, growing out 

(•) Abplbnium alter- of old walls, embankments and rocks, but ia seen 
NANB * during the rains only and ranges here from about 

3,000 to 7,500 feet. 

X. Aspltnivm laoinia - Occurs, but so far I have not found it in any 

t***' quantity ; my specimens wore procured at 7,000 feet. 

2. Asplmium cartons. I® plentiful, growing on old walls, rocks and banks ; 

this pretty little fern withers at the end of the rains 
but I have no doubt that under cultivation and with 
a little care it could be induced to remain green 
throughout the year. 

I. Asplenium fontanum . Pound glowing in a hole on the bank of a perennial 

stream on the cart road, ubout 5,000 feet. 

4, Asplsnium Unui - At 8,000 feet, north slope of JLandaur. 

folium . 

(Jb) Athybxum falca- Common everywhere, at about 7,000 feet. 

TUM. 

00 Dxbplajsium polypo- breams and near water, about 4,000 feet. The 
dioides. tender tops are cooked and eaten as a vegetable. 

1. Dipl avium umbra* Common throughout the Dun in damp localities, 
sum. but does not, so far as I know, ascend higher. 


v-aspidibjc. 

(•) POLYBTICHUM AUBI- 
0X7LATUM. 


Found at base of Pari Tiba or Burnt Hill, about 
4,000 feet, growing out of a precipice. 


7, Polystiehum aoulsa * 
turn, 

var. rufo'barbatum and Common at 7,000 feet. 

var. angular*. 


(5) Cybtomium faloa* 
TUM. 

var. aaryotidsum. 


Is found here on the north slopes, under shade, 
about 7,000 feet, this makes a good verandah plant. 


(*) Aspidxum oxouta- At Rajpur ascending into the higher hills up to 
*ium. about 4,500 feet, grows well in cultivation. 


(4) Labtbba pilix-mab Found above Rajpur and stream near Bhatta 
var, cochleata. village at about 4,000 feet. 


I* Zastrsa spsetabUis. 


Near Jabar-Khet at 7,000 feet. 
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8, Lantern oronata. This handsome Fern is common, growing out of 

precipices aod rocks on south face of the hills between 
3,000 and 7,000 feet; here it dies down during the co d 
months ; buWow<=r down just above Rajpur, it grow?* 
throughout the year, so far 1 have failed to grow it. 

tfi) Nsjphrodium mol- Very common throughout the Dun and ascending 
up the larger streams into the higher hills ; it is » 
moisture loving Fei n. Grows well in cultivation. 

1. A ephrodiwit var. Found on Burnt Hill near water ; also on cart road 

below Vincent’s Hill, not yet identified. 

VI-POLVPO. 

DX1JB. 

(a) Phkgoptnbbib ms- Landaur at about 8,000 feet. 

TARTS. 

1. PhegvpterU var. Found beyond .Jabar-Khet on the Tehri Road at 

7,000 feet, not yet identified. 

(ft) Gonioi’tebib pro- Very common in the Dun and ascending along all 
lifer a. perennial streams into the higher hills to about4,00o 

feet; it creeps and roots at the apex and thus forms 
dense masses where it grows like Nephrodium moth, 
it is a moisture loving Fern. 

(c) Goniophlkbitjm Common, growing on trees and rocks during the 
am/ENITm, rains between 4,000 and 8,000 feet. 

1. Chminphlebium tub. Common, growing on trees and rocks during the 
mm&nnm. rains between 4,000 and 8,000 feet, 

8 . Goniuphlebiuw laeh- Found at 7,000 feet. 
no pom, 

%. GoinophMium argu- ^ dabar-Khet, 7,500 feet. 

t*w . 

(<0 NipHOBOLtre btig- Common on trees in Dehra Dun and on trees and 
MOSUS. rocks at Mussoorie. It dies down in the cold months. 

(r) Ortoaria mollis. I have not found this Fern at Mussoorie, but have 
specimens collected about Chakrata in Jaonsdr. 

1. /Jrynarta eoronent* Fronds up to 6 feet long of this beautiful Fern 
were gathered by me in the Garo Hills (Assam) at 
1,500 feet elevation. 
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O’) PLfiOPBLTis link- Found growing on trees and rooks at Mussoorie, 

Alls. 

X. Pleopeltis longi folia. Found growing on trees and rocks at Mussoorie. 

2. Pieopelt is simple#* Is very common, growing on trees and rocks ; all die 

down after the rains cease. 

8. Pleopelt** vtem- Found growing on rocks but is not common ; it 
branaoea. likewise dies down after the rains but in cultivation 

lives on throughout the year. 

4# PleopeUis juglanii * Landaur and Jabar-Khet, about 7,6DO feet. Grows 

folin, well in cultivation and forms beautiful specimens. 


Plcopeltis malacodon. From Jabar-Khet, about 7j000 feet. ‘ 

VII.—GR AMMIOT* Found on the Camels Back, about 7,000 feet, else- 
DBA. where in Mussoorie at much lower elevations. 

(a) StNORAMME FRA. 

X12UBA, 

j Syngratume ve*t\ta. On the Tehri Bead at about 7.000 feet; not com¬ 
mon. 

(A) Hhjlliguea rmp- Found at the head of the Swarna Bau (Western 
fir a. Dun) at 4,000 feet. 

(<!) Loxogramue is- At Jheri l“ani, elevation 5,000 feet. 

VOI.0XA. 

vm.-S C H IZ M- This climbing Fern is fairly common m the Dun 
AGBA. and grows well in cultivation. Does not appear to 

(<i) Iavoooxum plexu- H *, cerK } j n t<> these hills. 

08 UM. 


DC—OPHIOGLOS- 

SACEA 

(a) Ophioglossum 

RttTICtn.ATUM. 


Common, growing on gravel paths in gardens at 
Dehra Dun* I have not met with it higher up, but 
the fact that it is found in gardens at Dehra would 
point to its being carried by the canal wafer from 
somewhere above Bajpur. 


(b) Botryohictm viai* This handsome Fern grows here during the rains 

xiiHtpc* only between 5,000 and 7,000 feet, 

van rtAsrcramosnii. 



MEASUREMENTS OF SOME OF THE HORNS IN THE COLLECTION 
OF THE BOMBAY NATURAL HISTORY SOCIETY. 

BY 

N. B. Kinnkak, 

In 1885 the Society purchased a collection of heads from M. Dauvergne which, 
^according to the old minute book, consisted of “ 4 Capra tiUrica, 4 Capra 
megaoeroH, 3 Ovi$ nignei , 6 Ovi* natura , 2 Ovin hodgtoni, X Nemorhmdm bubalina, 
6 Pantholops hodgtoni , 8 Cervut caehmirianu* and 1 Cervulus aureus. 1 ' A few 
months later in the same year fifteen skulls and horns were presented by Mr. 
J. Shillingford of Purneah and among them were the skulls of an Indian Ele¬ 
phant and an Indian Rhinoceros and horns of Buffalo, Swamp, Hog anct Spotted 
Deer. These two collections of horns, though they are not all mentioned in 
the list, only the best ones being given, were the foundation of the Society’s 
collection. Since 1885 many members and others have presented specimens, 
the principal benefactors being Vet. Major G. Evans, Messrs. T. J. Campbell, 
T. J. Spooner, T. R. Bell, Col. C. W. Ravenshaw, and the late Mr N. S. 
Symons. Unfortunately there is no history as to where many of the heads 
have come from or by whom they were presented. 



GAUR (BOS OAURU8). 


Locality. | flow obtained. 

j Longth. 

Circumference. 

[a 

14 

ir 

Tip 
to 
| Tip. 

Right. 

Left. 

Right | Left. 

Burma *. 

Travanoora .. 
Xanar» .. .. 

»» •• • • 

M •• •• 

A. J. A. Jardtho . 

Purchased . 

T. R. Bell 

T. It, Bell 

purchased lifts . 

m 

81 

2 H 
S7A 

J*L 

a 

80 

1*A 

trj 

1PJ 184 

17 t?l 

18 U 

V 10 

19 L..JHL1 

48 

41 

j Si 

JML. 

3 

■s 








MEASUREMENTS OF HORNS IN B. N. B. S . COLLECTION, 185 



BANTING (BOS SON D AICVS 


Locality. 

i 

Bow obtained. j 
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Circumference. 
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BUFFALO (BOS BUBALUS.) 


Locality. j 
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How obtained. 


Clreiimfcrenoe, ; 


Eight Utt . Right. ; 


Dauvergne Collection, purchaied J8B6 .. 89 

I Dr. Banks .16 
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URIAL ( 0VI8 VIGNEI ). 




i Length. 
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How obtained. 
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Locality. 


BURHAL (07/S NAHURA). 
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SIND WILD GOAT (CAPRA HIRCUS ELY Till). 


Locality. 

! 

How obtained. 1 

| . Length. 

| Gircumfertuice. | 

Tip 
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Tip. 

Right. 1 

Left. | 

Right. | 
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B. F. Finch, 3rd March 1888. 

j 88$ 

87 1 

i 

8 i 

* i 

1 * 



HIMALAYAN IBEX (CAPRA SIBIRICA—f ). 


Looailty. 
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ARABIAN IBEX (CAPRA NUBIA HA — t). 


Locality. 

* How obtiilnoil. 1 

1 
1 

Length. ' 

Ciroumforencc. 

i 

l_^ c _ 

ttlght.| Left. 

Sight. 

1 

Left. | 


! 

! Cfipt, P. Z, Vox . 

»f>4 

H 

"*! 

] 

17i 
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MARKHOR (CAPiM 


Locality,, 


How obtulned. 


j Length. 

I 
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| 
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CABUL MARKHOR (CAPRA FALCONER1 MEG ACER OS). 


' liuagtli. Circumference. i _ 

- - - I__ .. _| Tip 

Klghtj Loft, Right, j Left. ! Tj,> ' 


Locality. 


How obtained. 
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THAR (HEMITRAQUS JEMLAICUS). 
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How obtained* 
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NILGIKI THAR (HEM I TRAGUS HYLOCRIUS), 


Loeialty. 

How obtained. 
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1 
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Tip 
to ■ 
Tip. 
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Bight. 

UK 
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ARABIAN THAli (H EMI TR AG US JAYAKAR1). 




! UiOgth. 1 

Oitciimforonce, 

Tip 

tonality. 

How obtained. 

l. 

|Bigbi| 

| Left. 1 

Hlght. | Lett. 

to 
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| H | »J 
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HIMALAYAN SEROW (NEMORIKEDUS BUHALINUS ). 


Locality. 

How obtained. 
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Eiwht. Lett. 

Bight. | 

liCft. | 

1 to 

1 Tip. 
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..j H | H 
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i 

SUMATRAN SEROW ( NEMORHCEOUS 8DMATREN8IS). 

Locality. 
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| Right. | 
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Burma .. 
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OOKAL (CliM AS GO HAL). 


Locality, 
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TAKIN (BUDORCAS TAXICOLOR.) 
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NILGAI (BOSELAPHVR TRAQOCAMELUS). 
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FOUR-HORNED ANTELOPE ( TETRACER08 QUADRICORNJS). 
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BLACK BUCK (ANTILOPE CERVJ CAPRA). 
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How obtained. 
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TIBETAN ANTELOPE (PANTIIOLOPS HODGSON 1). 
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INDIAN GAZELLE <OAZELLA BENNETT!). 
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How obutliotl. 
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PERSIAN GOITRE GAZELLE (OAZELLA 8UBGUTTUROSA). 
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TIBETAN GAZELLE (G? AZELLA PICTJCAUDATA). 
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RIB-FACED DEER ( CEU.VULU8 MUNTJAC). 
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SIKHIM STAtt (CERVD8 AFFINIS). 



SWAMP DEER (CERVUS DUVAUCELI). 
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BCHOMBUB£K*S DEER {OERVUS SCHOMBUROKl ). 
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BROW-ANTLERED DEER (CERVUS ELDJ). 


Locality, 

How obtained. 

Length. 

Circumfer¬ 

ence. 

Brow tine. 



Right, Left. 

2 

If j 

Left, 

Bight. 

Left. 

-■ .. 

Vet. Major G. Evan*. 

1897. 

. | 

1 

83 

6 4 

« j 

18 

dtw 

form¬ 

ed. 


Capt. Gwyn, 1891.. 

834 : 84 

6 

s 

14 

13 

.... 

Dr. T. 8. Weir .. 

834 ‘ 

84 

5 

H 

defer 

HKd. 













I 


Taptl Hirer 

ft. Wilbert . 

" 



** 

(father .long let. 
N 1 ro ft r, <3. I*. 
(picked op> 

S. 1). Smith . 


.. i 10* 

•• 

.. 


— 

39f 

404 ; 9 

7$ 

274 

XoaoMon, N..W.P. 

Upt. M. D. Robert*, 1903 .. 

S3 

8*| H 

$ 

| 

*n 

. 

. 

1 w 

Mi 6 

H ! 

•* , 

Hewa Kantha Jnn- 
glotOdeked op). 

J. Strip . 

! 

! 

87 1 " 

u 

1 - 

. 


m 

38 1 H 

. J 1 

i n i 

374 


• Shot off above brow tint;. 


U 

Vi 


18 






















(locality. 

How obtained. 

length. 

Circumfer¬ 

ence, 

Wld- 

Right. | Lea* 

Right. 

Lea. 

eifc 

inside 

Purnoeh .. 

J.Shtmngford.lBHft 

Mi 


8 

3 

18| 


Dautergn* Collection, pur¬ 
chased IB8I. 

18 

90 


3J 

m 

Purneah 

J. ShllUngford, 188* 

18i 

19 

81 

*1 

Ml 


Dauvargna Collection, pur* 
dialed 1985. 

1H 

WJ 

a 

■ 

1«* 












m JOURNAL, BOMBA Y NATURAL BISTORT SOCIETY, Vol. XIX. 

From the above list it will be seen that the Society has a fairly good founda¬ 
tion on which to build up a realty good collection of home if Members will only 
help. 

In many species, Saxnbar, TJrial, Ibex and Markhor especially, the heads are 
not by any means up to the standard they ought to be, and in these species also, 
several of the local races arc entirely wanting in the collection. This should 
not be the case considering the number of the Society’s Members who have 
shot or do shoot in the districts inhabited by these animals. 

It is hoped that in giving the following list of wants of the Society, Members 
may see their way to help us to get together a really fine collection of heads 
from India and the neighbouring countries. At the same time, we should like 
to point out that not only heads are wanted* but also skins which in many cases 
are needed to distinguish the local races. Whether, in all cases, these local 
races really hold good has not been proved, and Members by sending in cnrefnlly 
located specimens would always be helping to test them. 

Frequently on their shooting expeditions sportsmen must come across horns 
of animals, which have cither been wounded or killed by carnivorous animals ; 
these, if good specimens, we are always glad to have, especially females of the 
different kinds of sheep and goats, this being the only wav one can hope to 
obtain them. 


LIST OF WANTS. 


Gayal or Mithan (Jioe frontalis ) . 

Yak {Bos gruvniene) . . 

Hodgson’s Sheep (Ovis ammon hodgsoni 

Urial (Ovis rignei) . 

Baluchi Urial (Ovis vigmi blanfardi) . 

Suit-Range TTrial (Ovh vignei oycloceros) 


Kopet Dagh Urial {Oris vignw arkal) .. 

Bharal or Blue sheep (Ovis nahura)... .. 

Sind Wild Goat ( Capra hircua blylhi) . 

Persian Wild Goat (Capra hi reus aegagrue) .. 

Balt is tan Ibex (Capra eibirica wardi) . 

Himalayan Ibex (Capra eibirica eacitr) .. 

Markhor (Capra falconer0 .. 

Pir Panjal'Markhor (Capra falconeri caekmirensis) 

SolStain Markhor (Capra falconeri megaceroe),.. 
OabuJfcJarkhor (Capra falconeri jerduni) . 


Assam. 

Tibet. 

Tibet and Ladak. 

As tor and liadak. 
Baluchistan. 

Halt.Range and other Ois 
Indus districts of the 
Punjab. 

Persia and Turkestan. 
Tibet and Himalayas. 
Sind and Baluchistan. 
Persia. 

Balt is tan. 

Zojida (between Kashmir 
and Dras). 

Aster and Baltistan Range. 
Pir Pan jal northwards into 
Harare and Chiles. 
Suleman Range. 

Northern Afghanistan. 
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Screw ......... Himalayas, Assam and 

Burma. 

Uorai ... Himalayas, Tibet and 

Burma. 


[la a future number of the Journal, Mr. It. I. Pocock, of the Zoological Gardens, London, 
is writing an article on the Serowq and Gorala, and till that article appears, it is perhaps 
better not to enumerate the various local races o! these two animals. At the same time wo 
should like to make it clear to menders that wo want skins and heads of these animals from 
all the different localities where they art* fouud.] 

Four-horned Antelope (Tetraceros quadric amis)... Specimens from Madras 

and Kathiawar are 
especially wanted as 
they arc said to have 
frequently undeveloped 
anterior horns in these 
localities. 

Tibetan Gazelle {GazeUa ptotioaudala) . Tibet. 

Persian Goitre Gazelle {Gazella Hubgutturoea) . Persia. 

Yarkand Goitre Gazelle (Gasella mbgutturosa yar- 

kandensh) .... Yarkand and Kashgar. 

Indian Gazelle (GazeUa bennetU) . India. 

Yarkand Stag (Cervua yarcandewris) .. Yarkand. 

Shou or Sikkim Stag {Cerruti ajjiitin). ... Tibet, Chumbi Valley and 

Bhutan. 

ThorokPs Beer or Lhasa Stag (Cervue albiroelria).,. Tibet. 

Sainbur (Cervue unieolor )...... India. 

[We have no specimens of Hanibur from Ceylon,] 

Malay Sainbur {C&rvus urUcotor equinne) . Burma and Malay Penin¬ 

sula. 

Siamese Brow-Antlored 1 Jeer (jUertng Mi platyeeroe) Siam. 

Muntjac (Cervulua muntjao) .. India. 

Tibetan Mnntjac {Cermlue lachryinane) . Eastern Tibet. 

Tomiftserim Muntjao {Cervulue fea) . Tenasserini. 

Tibetan Tufted Deer (Elaphodue cephalopkn*} . Eastern Tibet. 

Musk Deer {Moeo/im moHchiferue) . Himalayas. 

Ohevrotaiu or Mouse Deer ( Traj/ulus mcminua).., India. 

Large Malay Ohovrotam (Trayulus napu) ... Tenasserim & Malay Pen* 

insula. 

Small Malay Ohevrotain {Tragnlm jaoanicm )...... do. do. do. 
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REVIEW. 

* VENOMS, VENOMOUS ANIMALS AND ANTIVENOMOU8 
SEBUM THERAPEUTICS,”—by A. CALMETTE, M. U. 

Tbanslated fuom the Fkench by Mb. G. E. Aubtkw. 

The English translation of Mr. Calmette’s book on poisonous animals and 
their venoms should bo very acceptable to workers in India and the British 
Colonies who are not familiar with the author’s own language in which the 
original work appeared about two years ago. For the work contains the 
results of the labours of one who has devoted a great deal of time and trouble 
to investigations on the problems included under the title. It is, therefore, 
worthy of careful study and although we may disagree with Borne of the 
opinions held and now put forward by Ur, Calmette, it is nevertheless a pieti¬ 
sm© to have to deal with the writings of one who has really worked at his 
subject and who has not merely taken his information from the work of 
others. The volume will also be of interest to those who, although not 
workers on the subject are desirous of acquainting themselves with it, as 
Dr. Calmette has a very pleasant style of writing and the translator has not 
detracted from it. 

Part I of the present volume is devoted to a general description of poison- 
ous serpents, to their classification and to their physiological anatomy. The 
numerous illustrations will aid the reader in a proper understanding of the 
descriptions. The habits of snakes are then dealt with and the methods by 
means of which they are captured and treated when in captivity are described 
in detail. It ends with a complete catalogue of the different species of these 
reptiles, accompanying which is a more or less detailed description of each 
species arranged geographically. The classification is founded on the descrip¬ 
tion and nomenclature of Boulenger and abundant use is made of the catalogue 
of snakes issued by the British Natural History Museum. 

The illustrations in this part of the work are very interesting and add much 
to the value of the text. 

Part II is taken up with a description of the chemical, physical and physio¬ 
logical properties of the venoms of the different species of snakes and is very 
unequal; in some respects it is markedly deficient and inaccurate. Thus tlx 
the chapter on the method of collecting the poison we notice that Dr. 
Calmette reproduces a table from one of his earlier writings in which 
he sots down the amounts of dried venom which can be got from the 
adult cobra. The largest quantity which he was able to obtain was 48 
milligrammes, a quantity about ten times less than has been got by workers 
in India. The importance of this point will be apparent when we come 
to the part which deals with the serum therapeutics of snake bite. The 
physiological actions of venoms are not dealt with in a manner worthy 
of a book of the sise and importance of the present volume. There is a 
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tendency throughout to convoy the idea that these actions are very much 
simpler than they have been shown to be, and the work of such men as Brunton 
and Fayrer, Messrs. Mitchell and Reichert, Martin, Lamb, Elliot, Rogers, Ellut, 
and Fraser, which work forms the essential part of our knowledge as to how 
the various venoms exercise their aotion on the animal organism is not oven 
mentioned. Finally, the author falls into a very serious error when he statem 
that the venom of no colubrine snake exerts a coagulating effect on the blood, 
as the poisons of many of the Australian snakes, of the Indian JUungaru* 
fuoiatus, all of whioh belong to the colubridee, contain extraordinary active 
fibrin ferments. Again the Australian snake, Caoteahis paeudechia, is wrongly 
described as producing an anti-coagulatory action. * 

Chapter X deals with the toxicity of the blood of venomous snakes and shows 
that the blood is toxic for certain animals, but owes this property to substances 
other than those contained in the venom. 

Chapters XI and XII give an accouut of the natural immunity of certain 
animals with respect to snake venom and of snake charmers aud their ways of 
working. The illustrations of the Indian snake charmer with his fangless or 
glandless cobra will be familiar to most of us, 

Tho third part of the volume, perhaps the most important from the popular 
standpoint, deals with tho serum therapeutics of snake bite and against many 
statements and practical instructions contained therein we would enter a most 
strong protest. 

The history of the discovery of anti-venomous serum is briefly narrated so 
that the reader has no difficulty in seeing the part which Dr. Calmette took 
in this most important work. It will be romembered that at tho time a 
certain amount of controversy took place with regard to priority as claimed by 
Dr. Calmette and by Sir Thomas Fraser of Edinburgh. There is no doubt 
that the credit of first establishing the fact that antitoxins to venom were 
formed in the serum of an animal, which could be used for therapeutic pur¬ 
poses, is due to Calmette, although similar investigations with other venoms 
wore being carried c» more or less simultaneously by Phiaalix and Fraser, 

The details of the process of immunising horses for the purpose of procuring 
antivenine are fully described and the difficulties encountered in the course 
of immunisation are explained. Although the method is now somewhat 
departed from in India, this description should form an excellent guide to any 
workers in the same field. Next comes the most important and much disputed 
question of specificity. Already before this Society in past years papers 
have been read and published in the Journal on this very subjeot. These 
communications have shown that Calmette's claims for the serum being 
able to neutralise all venoms are uot founded on true experimental data and 
must be given up. 

In the present volume our author has somewhat modified his position. He now 
nolds that the venoms of snakes, no matter what their origin, contain only two 
principal substances, a.neurotoxine, acting on tho nervous system, and a hasmorr- 
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hagin, acting on the blood, and that poisons only differ from one another in 
the relative amounts of these substances which they contain. He further 
holds that colubrine venoms in general contain nourotoxino and viperine 
venoms htemorrhagin : also that a serum prepared with the venom of one 
colubrine serpent is antitoxic for the poisons of all other coluhrine snakes and 
that a serum prepared with the poison of any viperine snake neutralises the 
venoms of all other snakes of this group. We cannot too strongly repudiate 
this view. The recent work which has been done in Australia, in America and 
in India is quite against it and the general consensus of opinion of all other 
workers but Calmette is that both * «n viro * and 1 in vitro ’ anti-venomous 
serums arc highly but‘not strictly specific. For this reason wo hold that 
Dr. Calmette is wrong in recommending a serum prepared with cobra venom 
alone as useful in the case of bites from other colubrine snakes. Jt would 
appear on the other hand that the specific antiserum alone would he of use 
in a case of snake venom intoxication. The same principles hold good in the 
case of the venoms of viporine snakes and their anti-serums. 

Chapter XV is devoted to the practical treatment of snake bite. For local 
treatment the author recommend* the in jection into the situation of the punc¬ 
ture* of a solution of hypochlorites. No mention is made of the Lauder 
Brim ton lancet or of dissection as recommended by the elder Wall. Local 
treatment, no matter of what kind, is limitodto destroying whatever portion of 
u ii absorbed poison may be brought in contact with it. Once absorbed the only 
remedy is antitoxin. The technique of serum injection is fully described with 
illustrations and 10 to 30 cubic centimetres of serum according to the severity of 
the symptoms is the dose recommended. This recommendation is made on the 
basis that l o.c. of serum is able to neutralise 1 milligramme of cobra poison, that 
the minimum lethal dose for an ordinary man is about 14 milligrammes and that 
a cobra will inject an average amount of about 20 milligramme*. With the first 
two of these suppositions we can agree as the experimental evidence is in har¬ 
mony with them. But as we have already pointed out an Indian Cobra may 
inject a much larger amount than the equivalent of 20 milligrammes of dried 
venom. We have ourselves recovered as much as 300-400 milligrammes of 
dried poison from the fluid ejected into a watch glass at one bile of a fresh 
adult cobra. Moreover, in practice the antitoxin is not mixed with the 
venom before injection but at variable times subsequently and both Fraser 
and Martin have shown that this makes a very great difference, for these 
reasons we hold that the doses recommended by Or. Calmette require multiply¬ 
ing by ten to reach reasonable security and even this quantity would be inade¬ 
quate in some cases. Further wo would recommend that the serum should 
in all cases he injected intravenously and not under the skin. We could 
thus bring the antitoxin in contact with the venom a* soon a* possible. 
There are no doubt many cases of snake bite in which for many reasons the 
snake does not inject its full complement of poison and for such treatment 
with the smaller quantities injected subcutaneously would suffice. As abput 
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30 per cent. of those bitten by cobra* recover without treatment, it- is probable 
that the clone and method of injection recommended by Dr. Calmette would be 
adequate for a number of caff* but it must always be remembered that if the 
larger amounts of serum are not injected and the intravenous method not 
adopted the treatment may fail because more than a lethal dose of poison 
remains unneutralised. The fourth part of the work is occupied with a des¬ 
cription of what is known of the poisons of animals other than serpents, both 
invertebrate and vertebrate. There are copious illustrations of these venomous 
creatures and many interesting facts are recorded. The volume is brought to a 
close with a number of reports of casern of various forms of snake bite treated 
with anti-venomous serum most of which recovered. 
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OBITUARY. 

Libut.-Colonkl C. T. Bingham. 

To his many friends in India and Burmah, as to all interested in 
Indian Zoology, the news of the death of Lieut.~Oolonel Charles 
Thomas Bingham, late Bengal Staff Corps and Conservator of Forests, 
B'tirmah, will have come as a shock. Colonel Bingham was widely 
known as a keen naturalist, who, during his long service in Burmah, 
devoted himself to the study of Natural History, and who was 
surpassed by none in his devotion to science and in his constant, 
endeavour to add to the sum of knowledge in his branch. Though his 
work was not crowned with academic honours or the fellowship of 
learned societies, it will rank with that of Wood-Mason and de 
Nic^ville, and to no one has it been possible to so signally advance 
the study of the subject to which he devoted himself. Large collec¬ 
tions of his making were sent home and formed the basis of much of 
the Fauna of India volumes; he was a keen observer and added much 
to our knowledge of the ways and habits of the bees and wasps, a 
group to which he especially devoted himself. His earliest papers 
related to birds and were published in Stray Feathers from 1876 
to 1881. His attention was then directed mainly to insects and he 
achieved the rare distinction of combining the rigid accuracy of the 
systematist with the breadth of view and power of observation neces¬ 
sary to 6tudy the living insect in its many activities and varied habits. 
The Aculeate Hymenoptera of India and Burmah were his special 
study, and the two volumes of the Fauna of India, dealing with them, 
were his work. On his retirement he settled in London, and devoted 
all his time to this work ; he succeeded l)r. Blanford as Editor of the 
Fauna of India in 1905, and workers in Indian Entomology will owe 
a great debt to his untiring efforts to secure the co-operation of 
authorities in Zoology and to give help of every possible kind to 
workers in Iodiiw Colonel Bingham took up the work of producing 
the volumes on the Butterflies for the Fauna of India , rendered 
necessary by the death of Mr. Lionel de Nicdville; so great an under¬ 
taking achieved bears witness to his devotion to Science, two volumes, 
dealing with the Nympbalids, Papilionids, Fiends and part of the 
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Lyosnids, were published and the completing volume was in prepar¬ 
ation at the time of his death. The members of this Society, as all 
who knew him personally, will endorse the words of ‘ Nature ’: “He 
will be widely regretted by all who knew him, not only as a great 
naturalist, but also as a dear and valued friend.” 


H. M. L. 
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ON THE EXISTING * CLOSE TIME ” FOB BIBDS AND ANIMALS 
IN THE BOMBAY PRESIDENCY. 

IIY 

J. E. C. Jttkkf, J.C.H. 


I have been asked to put on paper, for the bonefit of readers of the .Journal, 
a brief not© on the subject of the existing regulations prescribing a “ close 
time ** for game animals and wild birds in the Bombay Presidency* We have, 
at present, two sets of rules. One set has been issued under the Indian Forest 
Act, and applies only to areas included in Reserved and Protected Forest. 
The other set is an offspring of the Wild Birds Protection Act, and concerns 
only the boundaries of municipalities and cantonments. The Forest regula¬ 
tions are universal, and apply to all Protected and Reserved Forests in the 
Presidency ; but rules under the Wild Birds Protection Act are framed by the 
local bodies concerned, and vary with the conditions of localities and the 
fancies of issuing authorities. There are still municipalities which have adopted 
no rules under the Act. 

To deal first with the rules under the Forest Act. These prescribe no close 
time for any quadruped except the hare, though they prohibit the wounding 
or killing of females of doer, antelope and bison at all time, and the taking, 
wounding or killing of any big game, except certain specified beasts of prey, 
over water or salt-licks. In the case of the hare and of certain species of game 
birds, a definite close time is laid down, within which wounding or killing is 
forbidden. The appended list shows the protected species and the breeding 
season ascribed to each of them. 

Close Season. 


Sand-grouse 

Pea-fowl 

Jungle-fowl 

Spur-fowl 

Partridge 
Bain-quail 
Bush-quail 

Bustard-quail 
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Clow Season. 

Bustard ... ... Eupodotis edwtrdai .\ 1st April to 30th Scptem - 

Likh-florican ... Sypkeotide* or SyphecUe auriia .. J her. 

Whistling-teal ... Dendrocygna arcuata or java- 1st June to 30th September. 
nica. 


Cotton-teal 

... Nettopufi coromandfilianm 

Do. 

do. 

Comb-duck 

... Saroidionm mehmonotua 

Do. 

do. 

Spot-bill-duck 

... AnasptwUorhyncha . 

Do. 

do. 


The close season for Hare is 1st April to 30th September. 


The Forest rules are simple and uniform and are probably within the 
knowledge of most readers of this paper. When we come to municipal regu¬ 
lations, the case is different. The prohibited actions are the same everywhere. 
It is forbidden, within the limits of the municipality or cantonment, “ to 
possess or sell during the breeding season any wild bird or other animal of 
game which has recently been killed or taken and * to import its plumage or 
fur into the said limits during the said season ” The definitions of wild birds 
and of other animals of game, however, as well us the periods of the close 
season, vary considerably in different localities. 

The most representative list is that drawn up by the Ahmedabad Munici¬ 
pality in 1901, which was subsequently adopted by practically all the Munici¬ 
palities of Gujarat, as well as by many in the Southern Maratha country. In 
Ahmedabad, “ other animal of game ’* means a hare, and its breeding season 
extends from May 1st to October 1st in each year. “ Wild birds/’ with their 
(dose times, are as shown below. “ Wild Goose ” presumably refers to the 


Cotton Teal. 

Grey, black or 


f 

Close timo. 

From 15th March to 15th 

painted Partridge. 
Quail . 


September. 

From 1st May to 1st Sep- 

Painted Snipe, ~) 
Wild Duck. i 

Wild Goose. | 


tember. 

From 1st April to 1st 

Peacock. j 

Large white Heron, 

Herudim alba 

... -j 
... : 

October. 

t 

Leaser whito Heron 

Herod* a* intermedia 


or smaller Egret. 
Little black-billed’) 
white Heron or Y 

f/ervdias garze.Ua 

i 

. 

From 1st April to 1st 
\ November. 

little Egret. J 

Cattle Egret. 

JMmlcus ooromandtiB 


Common or blue He¬ 

Ardea f inerea 



ron. 

Pond Heron. 

Ardeola grayi 

« • • m 

i 
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Large Egret 
Night Heron 
Crested Grebe 
Bustard 


Herodias torra 
Nyeti corax grisem 
Podiceps crUtatu* 
Enpodotis edwanhi 




Close time. 


From 1st April to let 
November. 


... From 1st May to 1st Sep¬ 
tember. 

This list has been followed by every Municipality in Gujarat which has 
issued rules. It has also boon appropriated, with slight vacations, by the 
Municipal Corporation of Bombay. The lnttor body substitutes for the 
Bustard and Crested Grebe, the Coot and Wntor-hon, with a close time extend¬ 
ing from April 1st to October 1st: while it ascribes a similar breeding season 
to the Herons and Egrets, and protects the Partridges and Quails from April 
1st to September 1st. Of the other localities which will intorest the Bombay 
sportsman, practically all the municipalities of the Than a District, follow the 
AJimedabad list. Bandra alone, in the pride of ornithological knowledge, strikes 
out a line of its own, omits the Bustard and Crested Grebe, and casts tho mantle 
of its protection over '* Bulbuls and “ TealH ” or ordinarily called w Divers/’ 
which, it assures us, breed from April 1st to November 1st. 

Poona has a somewhat different list, including, under “ other animal* of 
game” a considerable number of quadrupeds. Birds and beasts alike aie all 
protected from Juno 1st to October 15 th of each year. Tho species are as 
follows, no scientific names being ascribed :— 


Wild Birds—- 
Bustard, 

FJorican. * 

Peacock. 

Common Sand Grouse. 
Painted Sand Grouse. 
Grey Partridge. 

All species of Quail, 
Cotton Teal. 

Whistling Teal. 

Courier Plover. 


Other Animals of Game — 
Haro. 

Sambar. 

Bib' faced or Barking Deer. 
Mouse Deor. 

Four-horned Antelope. 
Indian Antelope, 

Indian Gaselle, 


Ahmednagar follows this list, except that its only “ animal of game M is the 
ubiquitous hare. 

The Maloolmpeth Municipality of Mahablefihw&r deserves speoial mention, 
if only for its attempt to protect the great majority of its birdklife, and for its 
original treatment of the hare. In Mahableshwar, “ Wild Bird ” inoludee all 
but the following:— 

(i) Domestic Poultry. 

(ii) Wild duck. 

(iii) Snipe. 

tiv) Quail* 

(v) Birds of Prey. 
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It is to be hoped that either the first or the last of these exceptions can 
be so stretched as to cover our old friend “ Corvue splendent” If not, ho is 
protected, with the rest from March 1st till October 1st. The Bambar may 
not be shot between the 31st of May and the 1st of November ; tho “ Bhekar *' 
between Now Year’s day and March 1st; and other specie* of doer from tho 
end of April to the beginning of December, The hare, in those lofty climes, 
is said to breed from September 30th till March 1st. Probably she does, and 
at all other periods of the year bosides. 

Bolgaum Cantonment has a list, of its own, which presents no striking 
features, oxcept a certain vagueness of dates. Sind has many different lists ; 
protecting, in different places, most of the birds in the Ahmedabad list, with 
tho local additions of Pigeons and Doves, Plovers and Paddy-birds. Like 
Belgaum it usually omits the hare. It shows no conspicuous variations in 
dates. 

This practically exhausts the lists. It will be seen that the ** sportsman ” 
who desires to kill feathered game out of Bcason can do so with impunity, 
provided that he keeps clear of Forest areas and docs not bring his victims, 
when secured, within Municipal or Cantonment limits. If he picks his Munici¬ 
pality, even tho restriction last mentioned is removed. Finally, with the 
exception of the hare in MahabJcshwar and females in Forest limits, he may 
shoot anything that he can find, wherever he may be, between the 15th 
October and the 15th March of every season. 
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<X)RIiESPONI>ENPE. 

44 THE PROTECTION ANI) PRESERVATION OF GAME IN INDIA.’' 

No. 6740 ok 1008. 

General Department, 

Bombay Cattle, 19/7* September 1908. 
To 

The HONORARY SECRETARY, 

Bombay Natuual History Society. 

Hitt,--1 am directed to forward herewith copies of a letter from the Govern¬ 
ment of India, No. 1848, dated the 14th August 1908, and the Bill accompany¬ 
ing it and to request that Government may he favoured with the opinion of 
your Society on the provisions of the Bill. 

] have the honour to he, 

Sir, 

Your most obedient servant, 

(Sd.) R. E. ENTHOVEN, 

Secretary to Government. 

( Copy ). 

No. 1848, 

FltoM 

Sm HAROLD STUART, K.C.V.O., C.S.T., 

Ojfg. Secretary to the Government of India. 

To 

Tin: CHIEF SECRETARY to the GOVERNMENT op BOMBAY. 

Simla, the 1 Aik Angvet 1908. 

Homo Department. 

Public. 

Sin,—I am directed to refer to the correspondence ending with your letter 
No. 2739, dated the 19th May 1906, regarding the protection and preservation 
of game and fish. 

2. The replies to the Home Department letter No. 1082—90, dated the 

23rd May 1904, with which a draft bill was circulated, disclosed a strong 
consensus of opinion in favour of protective legislation, while indicating a 
considerable divergence of opinion on the principles of the bill. In the light 
of the criticisms offered and after a careful consideration of the whole matter 
the Government of India have arrived at the conclusion that the line of 
action originally contemplated should be abandoned, and that legislation of a 
very simple nature should be undertaken to afford protection to those wild 
birds and animals which are threatened with extermination. * 

3. A revised draft bill has accordingly been drawn up, and I am directed 
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to circulate it for the further criticism and opinion of local Governments. 
The revised bill defines game and takes power for local Governments to 
declare a close time during which it will be unlawful to capture, kill or deal in 
any specified kind of game or the plumage of any specified bird. Fish have 
been excluded from the scope of the proposed law, as their case can be suitably 
provided for by rules under the Indian Fisheries Act. The bill also provides 
a general exception in favour of the capture or killing of game hi self-defence 
or in protection of crops or fruit, and gives power to local Governments to 
apply its provisions to birds other than those specified in the definition, li. 
may bo noted that clause 8 corresponds substantially to clauses 5 and 7 of the 
original bill, which were generally approved, and that clause 5 corresponds 
to clause 18 of that bill which also mot with general approval. Clause 7 
which applies only to birds is far less sweeping than clauses 2(1) and 7 of 
the original bill. In short the present hill embodies in an improved and 
simplified form those provisions of the original bill which met with general 
acceptance. The Government of India consider that the proposed law will 
for tho present be sufficient to restrict the indiscriminate slaughter of game, 
if it is combined with suitable restrictions imposed by rules under the Forest 
Acts in force in the different provinces. 

4. The legislation contemplated is likely to bo of limited application, as 
it is probable that in many parts of India the protection afforded by forests 
to species threatened with extinction will make it unnecessary to apply the 
measure, should it be passed into law. It may, however, be argued that the 
proposed bill, so far as it goes beyond the scope of the Wild Birds Protection 
Act, 1887, and especially in its application to deer and other animals which 
are liable to injure growing crops, is open to the objections stated in the 
Homo Department Resolution No. 1471—81. dated the 29tb August 188b. 
I am to request that these points of possible objection to the measure may 
receive the consideration of the Governor in Council and that the Govern¬ 
ment of India may be furnished with an expression of the views of His 
Excellency in Council on tho scheme of legislation now formulated. 

I have the honour to be, 

8m, 

Your most obedient servant., 

H. A. STUART, 

Of O' Secretary to the Government of India . 
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Definition. 


{Copy.) 

A Bill to make better provision for the protection and preservation if game. 

Whereas it is expedient to make better provision for the protection and 

preservation of game ; It is hereby enacted as follows 

1. (2) This Act may be called the Indian 
Short title end extant. _ . 

Game Act 190 ;and 

(2) It extends to the whole of British India, including British Baluchistan, 
the Santhal Parganas and the Pargana of Spifci. 

2« In this Act,—“game” means all kinds of 
the following birds and animals when in their wild 

state, namely— 

(*) bustards, ducks, floricaos, geese, jungle fowl, partridges, peafowl, 
pheasant, pigeons, quail, sand-grouse, snipe, spur fowl, and wood-cock: 

(«) antelopes, asses, bison, buffaloes, deer, gazelles, goats, hares, oxen, 
rhinoceroses and sheep. 

3* The Local Government may, by notification in the local official Gasette, 
declare any period of the year to be a close time 
for any specified kind of game throughout the 
whole or any part of its territories ; and, during such period and within the 
areas specified in such declaration, it shall bo unlawful— 


Olo*} time. 


(a) to capture or kill any such game ; 

(h) to deal in any such game; 

(c) to deal in the plumage of any bird specified in such notification 
captured or killed during such close time. 

Poo.,* for illeffnl cantor, or *' WLoever does - or attcn 'P ts 10 d<> act “ 
klUing of, or dealing in, game. contravention of seotion 3, shall be punishable — 

(а) on the first conviction with fine which may extend to fifty rupees, and 

(б) on the second conviction with imprisonment for a term which may 
extend to one month, or with fine which may extend to one hun¬ 
dred rupees, or with both. 


5* Where any person is found in possession of any game recently cap* 
tured or killed, the Court may presume that he 
has captured or killed such game. 

Nothing in this Act shall be deemed to affect the capture or killing 
of game in self defence, or in bona fide protection 
of a standing crop or growing fruit. 


Preemption of cornmUtUm of 
corttlu oumiced. 


6 , 

Savings. 


7. The Local Government may, by notification in the local official Gazette, 

apply the provisions of this Act to any kind of 
Application of Act to other , . ,, A ,, , 

mm*. bird other than those specified in section 2, which 

in its opinion it is desirable to preserve from extinction. 


g # The Wild Birds Protection Aot, 1887, XX 
of 1887, is hereby repealed. 


Repeal. 
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To 

Tun SECRETARY to GOVERNMENT, 

General Department, 

* Bombay Castle. 

6, Apollo St., Port, 

Bombay, 13 th January 1909. 

Sib,—W ith reference to your letter No. 5740 of 1908, dated the 19th Peptcui 
ber 1908,1 beg to forward herewith the opinion of this Society on the proposed 
Bill , u to make better provision for the protection and preservation of game." 

. I regret the delay that has taken place in forwarding the Society’s opinion 
bnt the matter had to bo referred to a Bub-Committee of ornithologists and 
others many of whom are stationed in other Presidencies, and it was only on 
receipt of these individual opinions that my Committee were enabled to 
formulate their views. 

I have the honour to be, 

Sir, 

Your most obedient servant, 

(Sd.) W, g. MILLARD, 
Honorary Secretary , 

Bombay Natural History Society. 

BOMBAY NATURAL HISTORY SOCIETY. 

The Committee of the above Society have considered with great interest the 
bill in which the Government of India propose “ to make better provision for 
the protection and preservation of game In view of the importance of the 
subject to Members of this Society, the opinion of a Sub-Committee of seme of 
the leading ornithologists and sportsmen in India has been obtained and this 
Sab-Committee, while approving generally of the bill, have made certain 
suggestions with a view to the more effective attainment of the objects that the 
Government of India have in view. We beg therefore to suggest the following 
modifications in the Clauses of the Bill founded :ou the opinions received, 
which we have th© honour to Bubmit to Government for their favourable 
consideration. 

Clatm 2,—Some alteration is in the opinion of this Society required in this 
clause. 

(I) . Should read “ Bustards, (including floricau), ducks (including teal), 

jungle-fowl, spur-fowl, pea-fowl, pheasants, partridges [including 
S.iow-cooks {'t'ctraogailuH himataycnm ], Suow-Partridge, (L erica 
nimcola), Sand-Grouse, Painted-Snipe, Quail, Pigeons and Wood¬ 
cock 

The other snipe and Geese do not need to be included as they breed outside 
Indian limits* 

(II) * This part of the clause needs no alteration in our opinion. 
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It has been suggested that Wild Asses should be excluded from the provi¬ 
sions of this Act but it has recently been brought to the notice of our Society 
by H. H. the Rao Saheb of Cutoh that these animals frequently stray from 
Cutch into British Territory where‘they obtain no protection. 

Clause 3.— (b). This clause might include the “ heads” or “ trophies ” such 
as skins, horns or hoofs. 

(c). This Sooioty would like to point out that in this clause no mention is 
made of the Herons and Kingfishers ( Aleedmkla b), the plumage 

of which is so greatly in demand in Europe, and they consider that speciul 
mention shonld be made of these birds. 

Clause 4.— This clause should bo made to include the confiscation of game 
heads, skins and other trophies as well as punishment for the offence. 

Clause G.-« This clause should in the opinion of our Society have the follow¬ 
ing words added :—“ but that the skins, heads or trophies of animals so captur¬ 
ed or killed shall be handed over to the local authorities together with an 
explanation as to the reason of their being so killed or captured The 
inclusion of these words will,it is hoped, prevent native shikaris from shooting 
animals for trophies for stile under the plea of *■ protecting crops.” 

Clause 7.—This clause should in our opinion include any kind of 4 animal * 
as well as 1 bird \ 

It is also the opinion of this Society that the results of this Bill will depend 
entirely on the working of it by the various Local Governments and it is 
partly with this idea that they suggest the inclusion of the above additions. 

As naturalists as well as sportsmen, the Society would like to see the Bill 
extended to all Birds and Animals which are either harmless or useful to man, 
and protection not merely restricted to game, and they hope that the Govern¬ 
ment of India will be able to see their way to introduce such a bill at some 
future time. 

W. S. MILLARD, 

Honorary Secretary, 

Bombay Natural History Society, 


13 th January 1909. 
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A LIST OF THE PUBLICATIONS RELATING TO THE 
ORIENTAL REGION. 

FROM 

This " Zoological Rkcokd,” 1906. 

The list of publications given herewith has been compiled from the “ Zoolo¬ 
gical Record ” for 1905 and is in continuation of the previous lists which have 
appeared in previous volumes of the Journal. Formerly the list was confined 
to papors dealing with the Fauna of India, hut in this one the whole of the 
Oriental Region has been included as it is considered that it will make it more 
useful, and to make tho list as complete as possible, papers which have appeared 
in our own Journal have also been included. 

Co MPKKIIK NSI V K Z( >0MX* V. 

Asinandale, Nelson.— Notos on the Fresh-Water Fauna of India. No. V. 
Some animals found associated with Spongtlla car ter i in Calcutta. Calcutta. 
J. Ah, Boo. Bong., 1906 (187-195). 

Annandale, N. f and Robinson, Herbert C .—Fasciculi mahyeuses 
Zoology, part 3. Liverpool, 1905 (1448,1 pi.) 4 to. 

Gardiner, J. 5.— The Fauna and Geography of the Maidive and Lacca¬ 
dive Archipelagos, Suppl. ii, 1905 (1045-1077). [Completing the work.] 

Gardiner, J. 5.—The Percy Sladen Expedition in H. M. S. ** Scalark ” to 
the Indian Ocean. The Seychelles Archipelago. Nature, London, 1905 
(294-295). 

Gardiner, J. 5 . The Indian Ocean. Being results largely based on the 

work of the Pt?rcy Sladen Expedition in H. M. S. “Sealark,” Comm. B. T. 
Somerville, 1905. London, Geogr. J., 1905 (313-332 and 454-471). 

Herd man, W. A. —Report to the Government of Ceylon on tho Pearl 
Oyster Fisheries of the Gulf of Mannar. With supplementary reports upoti the 
marine biology of Ceylon by other Naturalists. Part V. London. R. Soc., 3905 
(viii -f452) 4 to. 

Pavie v Auguste* —Reoherches sur l’Hintoire naturelle do l T Indo-Chine 
Orientalo. Mission Pavio (18794895), 1904, Paris (E. Lcroux). (549 a. pi.) 27 
cm. . 

Protozoa. 

Adle, J. R— Note on a Leucocytozoon found in Mas rat tun in the Punjaub, 
J. Trop, Med., London, 1905 (325-325). 

Bolnet— Note sur le inicroorganisiue du Bouton d'Orient & propos de la 
Communication do M. Billet. Paris, C.-R. Soc. biol„ 1905 (1155). 

Christophers, S. R. —Lmicocytozoon cams. Sci. Mem. Med. Ind., Calcutta, 
1906 (16, 1 pi.). 

Dakin, W. J. —Report on the Foraminifera collected by Prof. Herd man at 
Ceylon in 1902. Rep. Ceylon Pearl Oyster Fish., 190G (225-242,1 pi.). 

Lave ran, A., et Mesnll, F.—Reoherches exp crimen talcs sur la trypano 
somite des chevaux de l’Annam. Comparison avec le Sum. Ann. Inst. 
Pasteur, Paris, 1906 (293 303). 

29 
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Patton, W. 5.— On a parasite found in the white corpuscles of the blood 
of palm squirrels, Sci. Mem. Med. Ind., Calcutta, 1006 (38, 1 pL). 

Ross, R.~ Notes on the parasites of mosquitoes found in India between 
1896 and 1899. J. Hygiene, London, 1906 (10M08). 

Schulze, Franz Billiard.— Die Xenophyophoren der Biboga-Expedition. 
Uitkomsten op ssool., botan., ocean., geol gebied, vemmeld in Ned. Ind. 1899- 
19U0, aan boord H. M. Siboga, onder commando, van Lt. t \% le kl. G. F. 
Tydoman, uitgegovan door Max Weber. (Resultats des explorations cool, 
botan., ooean., geol. enterprises aux Indes Neerl, Or. 1899-1900. a bord du 
Siboga, sous le commandment do (>. F. Tydeman, publics par Max Weber) 
Leiden (E. J. Brill), Livr. Monogr. 4 bis, 1906 (18, 3 pis.). 

Schulze, F. E.—'Die Xenophyopboren der amerikani&chan Albatros-Expe¬ 
dition 1904-06 nebat einer gesohiohtlichen Kinleitung. Berlin, Sitzber. Ges. 
uatf. Freumle (206-229,1 Karte). 

Vassal, J* J.— Trypanosomiase des ehevaux de l’Annam. Ann. Inst. Pas¬ 
teur, Paris, 1906, (266-296). 

POKIFEKA OR SpUNflllJA. 

Annandale, Nelson*—Notes on the Fresh-Water Fauna of India. No. 1. 
A variety of Spongilla lamgtris from brackish water in Bengal. Calcutta,*). 
As. Soo., Beng., No. 8,1906 (56-58). 

Annandale, N*—Notes on the Fresh-Water Fauna of India. No. V. Some 
animals found associated with Spongilla carteri in Calcutta. Calcutta, J, As. 
Soe.,No. 5,1906 (187-196). 

Dragnewltsch, P. Bpongien von Singapore. Keiso von Dr. Walter Volz. 
Zool. Jahrb., Jena, Abt. f. Syst., 1906 (489-448). 

Herdman, W. A.— Discussion of faunistic results. Hep. Pearl Oyster 
Fish., London, 1906 (436-449). 

COKLKNTKKATA. 

Bernard, Henry M.— Catalogue of the Madreporarian Corals in the 
British Museum. Vol V. The family Poritkla. II. The genus /Vite*. Part 
l. Porites of the Indo-Pacific region. London, 1905 (vi -f 808, 85 pis ) 4to. 

Bourne, Gilbert C.— Report on Joussmumia, a new genus of Eulamelli- 
branohs commensal with the oorals Beterocyathus and Beteropsummia, collected 
by Professor Herdman at Ceylon in 1902. London, Hep. Ceylon Pearl Oyster 
Fish., • 906 (248-266, 8 ? la). 

Gardiner, J* The Indian Ocean. London, Geogr. J., 1906 (813-838, 
454-471;. 

Henderson, J. R. -On a new species of Coral-Infesting Crab taken by the 
R. I. M. S. “ Investigator '* at the Andaman Islands. Ann. Mag. Nat. Hist., 
London, Ber. 7,1906 (211-219, pi. viii). 

Pedaschenko, D. D,— Fine neue tropische Coelenteratenform. (Nov. 
Ordo Aotensa Otenophorarum.) (Buss) 8t. Peterburg. Trav. Boo. Nat., 1,1906 
• 76-188, Taf. i-iii); deutsches Bes (201-213). 
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Thomson, J. Arthur.— Appendix to the report on the Alcyomria collect¬ 
ed by Professor Herdman at Ceylon in 1902. London, Hop. Ceylon Pearl 
Oyster Fish., 1905 (167-180, 1 pi. and 2 text figs. [Note on Caligorgia by 
Versluys (178).] 

Thomson, J. A., and Henderson, W. D.— Natural History Notes 
from the R. I. M. S. Ship “ Investigator.” Capt. T. H. Fleming, H.N., com¬ 
manding.—Series III., No. 15. Second preliminary report on the deep-sea 
Atcgonaria collected in the Indian Ocean. Ann. Mag. Nat. His, London. Ser. 
7,1906 (427-433), 

Versluys, (Jau> —Die Gorgoniden dor Siboga-Expedition. II. Die PrL 
mnoidat. Uitkomsten op zool., botan.. ocean., geol. gebied, verzamold in Ned. 
Ind. 1899-1900, aan boord H. M. Siboga, onder commando van Lt. t/z lc kl. 
G, F. Tydeman, uitgegeven door Max Weber. (RoHiiltats des explorations soul., 
botan., ocean,, geol. enterprises aux lndes Neerl. Or. 1899-1900, a Lord du 
Siboga, sous le oommandement de O. F. Tydeman, publics par Max Weber). 
Livr. 27, Monogr. Leide (E. J. Brill), 1906, (187 av. 10 pis). 

Echinodeuma. 

Bather, F- A*— Ordovician Cystidea from Burma Pal. Ind., Calcutta, 
n. ser., Dec., 1906, Mom. 3 (6-40, pis. i-ii). [07, g. 5. 27, B, iv, h. 31, G ]. Con¬ 
tained in Heed, F. K. C. (q. v.) 

Dofleln, F.— Ostasienfahrt : Erlebnisse und Beobachtungen einea Natur- 
forsohers in China, Japan, und Ceylon. Leipzig (Teubner), 1906 (xiv + 512), 
8vo. 24 x 17 cm. 

Herd man, W. A. — General Summary and Recommendations, Rep., 
Ceylon Pearl Oyster Fish., Part V, 1906 (109-136, 1 pi.) London, Roy* Soc 
[19, 4. II]. 

Herd mao, W. A —Discussion of faunistic results. Rep., Ceylon Pearl 
Oyster Fish., Part V, Supplementary Report, 1906 (433-452, pi. i, ii), London 
Roy. Soc. [19, 4,11, 27, A. 8. 81, F.]. 

Holland, Thomas Henry.- General report of the geological survey of 
India for the year 1905. Rec. Geol. Surv. India, March, 1906 (65-116). 
(27, B, iv, h. 31, F.) 

Lemolne, Paul -Etudes gdologiques dans le Nord de Madagascar. Con* 
tribntions a Thtefcoire geologique do 1’Ocean Iidien. Paris. Hermann, 1906 
(iv+520, 4 pis., with explanations to pi. i, 1 cold, folding geol. map). 8 vo. 25 x 17 
om. [27, B, i). 

Vehmidka. 

Annandale, Nelson.— Notes on the Fresh-Water Fauna of India, No. V. 
Some animals found associated with Spongilla carteri in Calcutta. Calcutta 
J.andProc. As. Soc. Beng., 1906 (187-196)* 

Gravler, C.— Sur V Omnia fmiformi* Delle-Ohiaje et sa distribution geo- 
graphique. BuL Museum, Paris, 1906 (294-296). 

Hornet!, James.— Report on the Placuna placenta pearl fishery of Lake 
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Tampalakamam. Bop. Ceylon Marino. Biol. Lab., Part II. 1900 (41-54, annex 
II). 

Joubin, L.— Note sur nn Nemortien recueilli au Tonkin par M. Louis 
Boutan. Pans, Bui. Soo. Zoo., 1906 (144-147). 

Liostow, 0. von,-—Helminthes from the collection of the Colombo Mu 
seum. Spolia Zeylan., 1906 (163488, pi. i-iii). 

Llnston, O. Von .,—Parasites from the (Jhariul ( Gaviali9 yauyeticus, Gooffr.). 
Calcutta, J, and Proc. As. Soc. Bong., 1906 (269-271), 

Luhe, M* -Rep. on the Trematode Parasites from the Marine Fishes of 
Ceylon. London, R. Soo. Rep. Pearl Oyster (97—108 pK i.ii). 

Murray, Janies.—Some Rotifer a of the Sikkim Himalaya, London, J. R. 
Mierosc. Son., 1906 (637-644, pis. xviii, xix). 

5hlpley, A. E., and Hornell, JamesOestode and Nematode Para 
sites from the Marino Fishes of Ceylon. London, It, Sue. Rep. Pearl Oyster, 
1906 (43*90, pis. i*vi). 

Willey, A.—A Harbour Worm . . . Spolia ZevIan., 1900 (222-294). 

Bkacjuiopooa. 

Joubin, L.~ Note snr nn Brachiopodo nouveau de Pocfan imlien, Kinytmt 
nlcooki. Bui. Museum.. Paris 1906 (529-002). 

Schuchert, C.—The Russian carboniferous and permian compared with 
those of India and America. A review and discussion. Amor. J. Sei., Ncwhaveti, 
conn., 1906 (143—158). 

Buvo/oa. 

Annandale, Nelson.—-Notes on the Fresh-Water Fauna of lndia.No.il,, 

The affinities of tlidopia, Calcutta, J. As* Hoc, Beng., 1900 (59-63). 

Kraepeiin, K. -Line Siiaawassorbryozor ( Tlumule.Ua) aus Java. Hamburg 
Jalirb. wins. Ansi, Huppl. 2,1906 (143-6). 

Moi.iiUstw. 

Beddotne, Richard Henry, —Notes on Indian and Ceylonese Species 
of GUiwula. Loudon, Proc. Malae. Sou., 1906 (106-172, pi. xv). 

Blanford, W* T.—Obituary, London, Proc, Mu lac. Sue., 1906. (64-66), 
portrait. 

Bourne, Gilbert C.~Report on Joumaumia , a new genus of Kulanmlli- 
braiichs commensal with the corals JJe/erocyathts and IJeteropmnmUu, Ceylon 
Pearl Oyster Fish. Rep., 1906 (243-266 pis.). 

Button, R. Aohlngton.—On some land and fresh-water MoiJusca from 
Sumatra, Loudon, Proc. Malae. Hoc., 1906 (12-16, pi. u). 

Bullen, R. A.—On some land and fresh-water Mollusoa from Sumatra. 
Part II. London, Proc. Malae. Hoc., 1906 (126-130) tigg. 

Comber, EA list of the Marine Molluscs. in the Bombay Nat ural History 
Society’s collection. Bombay J. Nat. Hist. Hoc., 1906 (207-218). 

Dautzenberg, Ch., et Fischer, H.—Liste des Mollusques recoltcs 
par M. H. Muusuy on Indo-Ohine et au Yunnan et description cl’esp^ces 
nouvfclles. J. conchyiiol, Paris, 1906, (943471, av. fig.). 
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Diener, Carl. —Dio triad iso he Fauna des Tropiton Kalkes von Ryans 
(Himalaya). Wien, SitzBer. Ak. Wiss., 1905 (351*342). 

Diener* C.—» Beibrngu zuv Konntnis der mittel-und oberfcriadischeri Fanmm 
von. Spifci. Wien, SitzBei, Ak. Wins., 1900, Abth. 1 (757-778). 

Diener, C— Notes on some fossils from the Halmiteu Limestone of the 
Bambarittg Cliff (Kirnmon), collected by the late Dr. A. von Krafft in the year 
1900. Roc. Geol. Surv. Ind. Calcutta, 1900,(1*11). 

Dlener, C. —Notes on an Upper-Trianaic Fauna from the Pishin District 
Baluchistan, collected by E. Yredonburg in the year 1901. Rec.. (-tool. Surv. 
Tnd., Calcutta, 1900 (12-21). 

Eliot, C N. E.— On the Nudibranehes of Southern India and Ceylon, with 
special reference to the Drawings by Kolaart and the collections belonging to 
Alder and Hancock preserved in the Hancock Museum at Ncwcastlc-on-Tync. 
London, Proc. Zool. Hoc. (030-91). 

Eliott C. N. E. —On the Nudibrancbos of Southern India and Ceylon, with 
roferonce to the drawings by Kelaart and the collections belonging to Alder and 
Hancock preserved in the Hancock Museum at Newcastle-on-Tyno. No. II. 
London, Proc. Zool. Hoc. (999-1008). 

Eliot, C. N. E-— Nudibranehes and Tcctibranebes from tlie I ndo-Pacific.* 
II. Notes on Lophocerm*, Logger, IIamino a , and Newmda, J. Conch., Leeds, 
1900 (298-315,1 pi.) 

Fulton, H. C.— Description of a new species of Unto (Cnveopsh) from 
Yunnan. Anu. Mag. Nat. Hist., London, 1900 (240). 

Godwin, Austen H. H. —On a species of the land Molluscan genus 
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collected by Professor Ilordman at Ceylon in 1902. Ceylon Pearl Oyster Fish. 
Rep., 1906 (267-294). 

9 Walcot, Charles D. —Cambrian Faunas of China. Washington, D. 0., 
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liminary report on the Indian stalked barnacles. Ann. Mag. Nat. Hist,, Lon¬ 
don, sor. 7, 1906 (389-400), 

Annandale, N.—Natural History Notes from the It. I. M, S. Ship 
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Havaii-Inseln. (Hoiso von Dr. Walter Volz). Zool. Jahib., Jena, Abt. f. Syst. 
1900 (175-206, 3 Taf). 

Gurney* R. —On two new Entomostraoa from Ceylon. Spolia Zeylan , 1906 
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MISCELLANEOUS NOTES. 

No. L-~TIGERS AND THEIR PREY. 

, Twice lately I have come across an instance of a tiger killing a buffalo. 
In both oases the buffalo was not killed straight off, but was sufficiently 
damaged as to be unable to move and died where ho was dropped, before the 
next night. 

On both occasions the tiger must have known the animals were dying, but 
in spite of this never came back to see how they were getting on. 

I am anxious to know whether it is the usual thing for a tiger to abandon u 
kill when the victim is not killed straight off—-oven though it is so badly 
damaged as to be unable to get away V 

L. Y. BAGSHAWE. 

Pinteboo, Upper Burma, 

October 1903. 

No. U,—MALAYAN VARIETY OF THE SAMBHUR (CEEVUS 

UN J COLOR). 

The accompanying photograph of a Banibhur head of the Malay type, shot 
in the Kanbalu Bub-Division of the Shwebo District, may be of interest. The 
head is now in the possession of Mr. Millar of the Burma Railways. 
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The measurements are u follows: *~ 


Rujht, Left. 


Bound burr. 

... 11 inches. 

— V 

11 inches. 

Above burr. 

flj .. 

10 

Length outside curve 

... 341 

3ft 

Brow tines ... ... 

... 15? „ 

14 

Between tips.*. 

... 22 inches. 

Widest span. 

.. 2C>i 

•» 


It is probable that the head would have exceeded these measurements but For 
the fact of the tips having l>eon injured when in velvet. 

H. 8. DAVIES. 


Yr.OAN«VAUN«, tJ. IU 
2nd November 1908. 


No. in.—WILD PIGS’ LAIJtS IN THE RAINS. 

In the volume on Mammals in the Indian Fauna aeries it is stated that wild 
pigs make lairs for their young by forming a shelter of grass. Tho other day t 
came on several of these shelters, which had been abandoned, composed of dead 
branches and loaves. The Burmans who were with me told mo that the pigs 
make these shelters in the rains and retire into them when it is raining heavily, 
moving about and feeding when the rain abates. There were about a dozen of 
these lairs in thick forest close together on the top of a small spur and it was 
evident that a herd had made tho place their rains headquarters. The Butmans 
called thorn “ Wetthaiks” or Pigs’ nests” and the name describes thorn very 
well. The shelters as I saw them wore merely heaps of dried branches and 
leaves and had probably been in use this last rains. 

H. R. BLANFOttP, 

A. 0. Forests. 

Oami>, Movywa Dim., IT. Bunin, 

23rd December 1908. 


No. IV.-HABIT AT OF CHINESE PANGOLIN (MANJS A Ul{ IT A). 

( With a map,) 

1 read with interest Major Wall’s note under the above beading which 
appeared on pp. 078-9, Vol. XVIII of our Journal, 

Blanford, * Fauna ofBritith India, Mammalia ”, gives as habitat of Af. mrtfa 
H Himalayas aft far west as Nopal, at moderate elevations, Assam, hills north of 
Hhatno, Karennee, and Southern China (Amor., Hainan, Formosa)" ; and under 
M. javaniea ho writes * From Sylhet and Tipperah, and from lower ranges 
near Bhamo, throughout Burma, Cochin China, and Cambodia, the Malay Penin¬ 
sula* ” etc. . . . and adds, “ I have not been able to ascertain whether this 
spades or M. mrita inhabits the lulls south of Assam.” 

I attach a rough sketch map (very rough, 1 fear) of the part under considera¬ 
tion, a reference to which will show the distribution of tho two spates as 





Journ,, Bombay Nut. Hi«t. oc, 



-and mo - 

Tropic of Cancer 
(approximate) 
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F. £ W Venning, Jen 


ROUGH SKKTt'H MAP UiHUSTRATlNG DISTRIBUTION OF 
MAN IS A VIUTA AN1) MAMS H VANli'A 


BURMA AND Aftf AM. 
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defined by Blanford. It would appear that M. aurita inhabits a tract of mount. 
aihouB country extending from Nepal, through Assam (including tho Naga 
Idlle, from whioh the specimen described by Major Wall came), through the 
hills north of Bhamo to Southern China ; and is also found as far south as 
JCarennee. M. javanica meanwhile occupies the Malay Peninsula, Cochin China. 
Cambodia, Burma up to the lower ranges near Bhamo ; and is also found in 
fiylhet and Tipperah. Now it will lie seen that between Burma proper and 
Bylhet and Tipporah there lie several ranges of mountains, namely: Arakan 
hills, Lushaihills, Chin hills, and Pakkoku Chin hills; and the question at 
once suggests itself, is Manis javamou found in these hills ? 

I put this forward then as a theory, that those are the hills referred to by 
Stanford in a general way as the “hills south of Assam ” about which he 
expressed bis uncertainty. In passing, it may be worthy of note that the 
localities assigned to M. aurita are a|), with the possible exception of Amoy 
mountainous districts, lying about, but "chiefly north of the Tropic. 

My attention was first drawn to this subject when I was studying the intri¬ 
cacies of the Chin language by a curious superstition on the part of the Chins, 
according to whioh it is an exceedingly evil omen to meet a pangolin (sapd) 
by day. Of all Chin superstitions I regard this one as perhaps the most fully 
justified, the subject being as unoouth in appearance as it is rare to behold by 
day: thus furnishing another instance of the fact that man as a rule fears 
what he does not know and understand. For sometime my curiosity remained 
unsatisfied as to the nature of this dread creature only to be mentioned with 
bated breath, who lived under the ground where also the evil spirits live, who 
had a long nose, a long tail, was covered with scales, was armed with long 
claws and had withal a most baleful glance, but at length l discovered in a 
dictionary of the Chin (W) language that “suppu ” (sic) was an “armadillo " ! 
Curiously enough the dictionary was not written by an American either. 

To cut a long story short, on about 10th October 1208, a Chin came to my 
house with a fine male specimen of i/. aurita, caught alive early the same 
morning iu a cultivation near here [ Haka] at an elevation of about 6*000 feet 
above sea level. 

It« dimensions, weight, etc., which I took very carefully, were as follows 
° Length (from tip of nose to base of tail) 30 inches. 

Tail length, 10 inches. 

Circumference of tail at base, 11 inches. 

Median fore claw, nearly 2£ inches. 

Median hind claw, less than 1 inch. 

- Wgeat scale, 2 inches in diameter. 

. .. ' i. m .ii , ' ii i.| i < w i. > i i m - mm* ... ■ 

•TUU wfiaavucemeiit waft taken over the curve of its back while the animal was partially 
'' 'ftcbb»ni' fjor. iftn. xilMgpAltObaiw. Skins are, I think, very frequently 

riifJeedingih riewnrementA - sometimes stretching considerably and sometimes shrinking. 



m\ ^atoHal history society, m xi&. 

Total number of scales in vertebral row 49, of which 0 17 or 19 were on tail. 

Number of scales across back 17 rows, of which the outermost two or three 
rows were very obtusely keeled. 

I tied It to a peach tree on the top of a small bank in my garden giving it a 
sufficient length of rope to allow it to get comfortably into the bank. It set to 
work at once to dig and I left it. When I returned I found it had slipped its 
rope and was out of reach under my dower bed 1 I left it there for the night 
and then dug it out. It had burrowed horizontally a distance of about 10 feet. 
One evening I took it down to a small stream at the foot of my garden and it 
drank greedily and then to my surprise half waded aud half swam across. J 
meant to have experimeu ted further on its swimming powers, but that night it 
escaped and left its rope hanging over the bough of a small troo to the foot of 
which I had tied it. How it escaped is a marvel to me. I had tied its rope 
once round its body just behind its forelirobs tightly, then a separate loop 
round each shoulder tied iu a knot again over its back } and yet it had gone 
and the loops were left just as I had tied them. It had evidently had a pretty 
severe struggle to get free as most of the bark had been scraped off the 
tree. As a climber it was most agile and when once on a bough was very 
difficult to detach. It would roll itself into a ball round the bough, and even 
after its tail had been uncoiled by main force, it still clung on tightly with its 
long fore claws hooked over the bough and its stumpy hind feet pressed against 
it. This species did not walk as in the illustration of Mania javanica in 
Blanford’s work referred to. It walked on the knuckles of its fore feet with 
the claws turned vertically up, not on the outer edge of the foot. 

It would be interesting to get further information from Sylhet and Tipperah 
either as to the occurrence of both species from those localities or otherwise, 
and also from Karennee. I do not think that Mania javanica occurs near here 
as the Chins do not distinguish two kinds, but of course that is no criterion : 
and both species may occur. 

Major Wall’s specimen from the base of the Naga hills seems to preclude any 
theory as to M, aurita being a more mountain loving form. 

F. E. W. VENNINH. 

Haka, Chin Hills, 

27fA JJectsmbvr 1908. 

No, V.—THE JUNGLE CHOW ( CORVU8 MACHOHH YNCHU8). 

The Jungle Crow (Cornu* maororhynchua), which in the Punjab and North- 
Western Frontier Province is a partial migrant visiting the plains only in winter 
and breeding from 6,000 to 12,000 feet, is noimally abundant at this season in 
the plains of Bannu. Arriving suddenly about the end of October or beginning 
of November it leaves gradually from early in April to the middle of May and 

* It was difficult fc!> decide which scale to consider the last on the body and which the 
drat on the tail owing to the creature's propensity for rolling into a tight ball whenev^ 
touched or even approached. 
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while with as replaces to a great extent the Common Crow (C. splendent i) as 
cook house scavenger. This cold weather, strange to relate, the bird has not 
appeared. 

With the exception of two solitary individuals heard and seen at two 
widely separated spots in the district I have not met with the species this winter. 

On the other hand the Common Crow (C. splendent), the Hooded Crow 
(C. sharp* l) t the Kook (01 frugilem) and the Jackdaw ( C.momdula ) are fill 
with us in their ordinary if not in increased numbers. 

I am at a loss to offer any explanation of the Jungle Crow's failure to pay 
us his annual visit. Certainly the character of the weather from October to 
January can hardly be held responsible for this lapse on his part, for tin* 
weather has been, if somewhat drier than the average, nearly normal and the 
usual severe cold has, for the past 2 months or more, reigned in the hills of 
Waziristan Khost and on the 8afed Koh range to the north-west. A circum 
stance perhaps tending to reduced numbers but which could not possibly have 
tmused practically complete absence, as in tbe present instance, is de-afforesta¬ 
tion in Waziristan. 

The wooded hills of that territory, which borders Bawnu on tbe west, are, 
much a# it is to be deplored, being rapidly denuded of trees owing to the 
heavy demands for wood for building purposes in connection with military 
extension schemes. But this depletion so far is mostly among the d soda) 
saplings which are required for rafters and scantlings. Mature trees in which 
the Jungle crow nests are of course also being cut down, but it is hard to 
imagine that with the primitive appliances in possession of the tribesmen and 
their want of organization there could, in one hot weather, take place mioh a 
wholesale felling of timber as to cause the birds to abandon their breeding 
grounds and desert tbe locality. Again a possible cause of reduced numbers 
might lie in the monsoon rainfall of the past year which was heavier than 
usual in the North-West Frontier Province and adjoining tribal territory and 
which may have destroyed many of the young nestlings. But this is only 
surmise and, as before, such a reason could not possibly be adv .need to account 
for the complete absence of the birds from tbe district. The phenomenon, if 
non-appearance can be termed such, is a remarkable one and I can only trust 
that before the cold weather is over a solution of the mystery may be forth 
coming. Possibly when the winter rains, which are now long overdue, break, 
the birds may come forth from their hiding places. 

On the whole the autumn migration of 1908 in this part of India has been 
singularly inco ispicuous in its manifestation. There was none of that great 
rush of tho smaller passerine birds which was such a feature of the migration of 
the previous year, when individuals belonging to the families Sytoiidm, Birun 
dintdec and MotactlUdw poured in thousands through the district on their way 
south. From Peshawar also Captain R. B. Skinner, R. E., informs mo that few 
migrants were seen by him this autumn. And yet many of our winter visitors 
appear to beiprosent in their usual numbers—notably the species of the family 
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C&rvidiv already mentioned. Starlings, Lapwings ( VaneUm vulgaris ), Redshanks, 
Groenshanks, Green Sandpipers, Duck and Snipe. Curiously enough however 
the white-tailed Lapwing (Chetturia Imcura) which generally leaves us for the 
winter, is also present in small docks on our jhils. 

While on tho subject of migration I may observe that this corner of N. \V 
India offers line opportunities for the investigation of migration phenomena. 

Here systematic observation on the lines at present boing carried out at home 
and on the continent should yield valuable additions to our knowledge of this 
difficult subject. The localities especially to tie recommended for tho establish 
meat of migration observation posts are the Peshawar and Kurrain Valleys. 

Since writing tho above, and just before posting this, I have come across a 
party of 5 or 6 crows feeding on tho carcase of a dead camel. From a casual 
observation made at the time (being on tho line of march) 2 or 3, if not all, of 
these were Jungle crows. But. possibly there were some carrion crow's among 
them. 

H. A. F. MAGEATH, Major. 

1UNKU, 2 Oth January 1909. 


No. VI.—NESTING OF THE LONG-TAILED GRABS.WARBLEK 
(LATICILLA JSURNESI) IN THE PUNJAB. 

On the 23rd May I found a nest situated in the very middle of a clump of 
grass which I believe is called sarpat grass and is very common hereabouts. 
The nest was placed deep down close to the roots of the grass and was com¬ 
posed of dry blades of coarse grass lined with finer grass. The nest which was 
cup shaped measured externally 4" in diameter and 2" in depth and internally 
2P' in diameter and IP' in depth and contained 3 fresh eggs which correspond - 
od exactly to tho description of them given by Hume in M Nests and Eggs of 
Indian Birds.” 

Tho uest was extremely well concealed and I should never have discovered it 
hail not the bird flown out as I brushed against the grass in passing. They 
are awful little skulks too and are past masters in the art of keeping a clump of 
grass between themselves and an observer. After this when I got to know 
their habits and where to look for them I found them in several other localities 
close to Lahore and always whore there was this particular grass to be found. 
1 noticed that each pair kept very much to themselves and only one pair inhabit* 
od each locality. The cook bird has rather a sweet song very much resembling 
that of the Yellow-eyed Babber but not quite so loud aud rather short and jerky. 

I also on 12th August came across a pair with fully fledged young ones aud 
watched or rather heard (as they kept good cover the whole time) the old 
birds feeding them. During the process the old bird kept up a subdued 
warbling while the young one (presumably) kept up a continual note sounding 
like tic-tic-tio-tic4io rapidly though softly repeated and prolonged as long as 
the old bird was in the vicinity. 
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On the 26th June I also came across a pair which were evidently on the point 
of breeding as the male was singing incessantly. This pair were not nearly so 
shy owing to the fact that the grass they inhabited was situated close to the 
Bailway line within a few yards of which were coolies passing up and down all 
day carrying earth. The cook bird in this case let me approach to within 2 
yards of the clump of grass in which he was singing and I watched him for 
several minutes so there can be no mistake about the song. It is the skin of 
one of this pair I am sending you. I came across six different pairs in different 
localities and should say that the bird is probably fairly plentiful but escapes 
notice easily. 

A. J. CURRIE. 

Lahore, 6 th October 1908. 

No. VII.—NOTE ON THE HLATY-BLUE FLYCATCHER (CYOHN1S 

LEUCOMELANUEUS) AND THE COMMON RUBY-THROAT 
(CALLIOPE CAMTSCBATKBNSIS) IN TIRHIJT. 

To day at Anarh Factory in ttio Darbhanga District my man brought me in 
a male of the Slaty-bine Flycatcher ( Cyomi* leuccmelanuru») and also a male of 
the Common Ruby-throat (Calliope camUchathemin). The former does not ap¬ 
pear to bo recorded from this part of India at all as Oates says re distribution 
“The Himalayas from Murrc© and Kashmir to Sibsagur and Sadiya in Assam . 
the Khaai Hill; Manipur ; Karen oe.” Jta occurring down here appears to me 
to be of considerable interest. The latter I mentioned in my “Birds of the 
Madhubani Sub-division’' as having seen at Narhar but not got, so I am pleased 
to lie able to authenticate its occurrence in this district. My man says that he 
saw two of the latter but he only got one. 

CHAN. M. TNGLI8. 

Ijaueria Sf.iut, 31 at December 1908. 

No. VIII.—THE RUFOUS-BACKED SPARROW (PASSER 
P YURB0N0TUB) NESTING IN THE PUNJAB. 

On the 12th August I carno across a colony breeding in a large field studded 
with aoacia trees and situated on the banks of the Ravi. 

The nests were in the acacia trees which were situated about 100 yards 
apart and each tree only contained one nest. 

The nests, of which I found six, were of the usual sparrow type, untidy heaps 
of straw, and, with the exception of one, all had the entrance at the top, the 
egg cavity being reached by a more or less devious passage*. On the 12th 
August one nest had 4 fairly well fledged young, one 4 fairly fresh eggs, and 
one had 2 fresh eggs (the full clutch in this case was five) and 3 more wore 
empty. On the 20th August another nest had 4 fresh eggs and 2 were still 
empty and apparently deserted. The eggs are of the sparrow type, consider¬ 
ably smaller than the House Sparrows, and the description given by Hume fits 
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them exactly. Of the three dutches I have, two dutches correspond to the 
second and one dutch to the third type described by Hume, but in each dutch 
there is one egg (and in the olntch of 5 there are two) which answer to the 
first type described by him. This is, I believe, what is usually found in dutches 
of House Sparrow^ eggs, at least one very lightly marked egg which is 
usually also a trifle larger than the rest, occurring iu each clutch. 

The song of this bird consists of the usual sparrow chirrups interspersed with 
a note often repeated which exactly resembles the call-note of the Pied Wagtail, 
but whether this is the natural note or whether the particular bird I beard mu 
mimicking the latter species, I cannot say. The birds appeared to feed on the 
seeds of the grasses growing in the field and during the heat of the day kept to 
the shade of the big trees which surrounded the field. I should be glad to 
know if cither of these birds arc known to occur in the Punjab. 

A. J. CURRIE. 

Lahore, 6th October 1908. 

No. IX.—THE.BLACK-CAPPED KING FISHER (HALCYON 
PILE AT A) IN THE THANA DISTRICT. 

While shooting snipe on the north side of the Tlmna Creek near the Colsettc 
Bander on October 31 Rt, I saw threo Black-capped kiugfishera amongst the 
mangrove bushes and shot one of them. This kingfisher appears to be a rare 
visitor to Western India confining itself almost entirely to the sea coast. 
Two examples have already been obtained near Bombay—one at Kalyan ami 
the other at Revadanda in Kolaba District. 

L. H. 8AYILE. 

Port Trust Office, Bombay, 

1th December 1908. 


No. X.—NOTE ON THE CHINESE CRIMSON HORNED 
PHEASANT (TRAGOPAN TEMMINCK1). 

In the last number of the Journal (Vol. xviii, p. 753) Mr. E. 0. Stuart Baker 
establishes the claim of Tragopan temmincki to bo inoluded in the fauna of 
British India. 

It is, however, entirely due to my own negligence that this Species has not 
before been inoluded in the list of Indian birds. 

In 1903 I received a skin of an adult male of TemminckV Tragopan from 
Lieut. C. M. Macmullen who was then in charge of the military police at 
BadOne. He shot it at an elevation of 9,000 feet on the mountains south-east 
of Bad One in Burmese territory about a mile from the Chinese frontier. Lat, 
*26° 20 / ; long. 98°. There was snow on the ground at the spot where he shot 
this bird* The date was the 5th February 1903. 

Mr. Macmullen informed me that the horns and flags of this specimen were 
of a bright, almost electric, blue. 
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It is clear that to Mr. Macmullen belong* the credit of first obtaining this 
species in a locality which is undoubtedly British Indian. 

EUGENE W. OATES. 


Savage Club, London, 
24 th Beamier, 1908. 


No. Xt.—SARUS CRANE (GRU8 ANTIGONE) IN SALSETTE. 


I saw one Saras Crane at Santa Cruz on the evening of the 9th inst. I have 
only seen these birds once before in Saleotte and that was at Pan well in 1897, 
the famine year. It is, I believe, unusual to see one alone. A few days pre¬ 
viously on the Bandra Railway Station platform I saw a dead Sarus which 
looked as if it had been shot, but as no one whh near it I could not enquire 
whence it came. Perhaps this was the other one of the pair. 

HEUGH 8. SYMONS. 

Paw Hill, near Bombay, 


1 ith December 1908. 


No. XII.—OOCURRENCE OP THE LESSER FLORICAN OR LIKH 
(STPUEOTIS AURITA) EN THE KONKAN, WESTERN INDIA. 

A Lesser Floric&n (female) was shot by me near Panwell yesterday. I did 
not see its mate. About 20 years ago I shot a similar bird at Mahalaxmi. 
These are the only two birds of this species that I have seen below the ghats 
during my stay in Bombay. 

HEUGH 8. SYMONS. 

Pali Hill, Bombay, 

18<A January 1909. 

[Ulanford aays in Voi. iv.—Birds (Fauna of British Mia ) 4< Htragglcrs have been met 
with near Gwadar in Beluchiatan and in Oudh and the N.-W. Provinces, Nopal, Bengal, Chntia 
Nagpur, Orissa (1 once shot a bird not far from Cuttack) and on the Malabar Coast. One 
specimen is on record shot at Bundoway, Arrakan ; but the bird is not found in Ceylon, nor, 
with the exception mentioned, is it known to occur east of the Bay of Bengal.”— Eds.] 


No. XIII,—OCCURRENCE OF THE SPOONBILL (PL AT ALE A LEU 
CORDIA) IN LOWER BURMA. 

The following may perhaps prove of interest, as I think it is the first record 
from Burma. 

On November 1st, 1908, at Kamigywe near Akyab, I shot a Spoonbill 
(Plataleo leucordia). It was a young bird with black tips to the primaries, 
and a flesh coloured bill. 

Since writing the above 1 have seen two parties of Spoonbills, in one case 
six and in the other about twelve birds. They were met with near where I 
killed the first bird and were seen on the 18th and 19th of December 1908. 

J. C. HOPWOOD, 

Dy. Conar., Forests, 

Akyab, L, Burma, 

18* February 1909, 
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No. XIV.—OCCURRENCE OP THE PEEWIT (VANELLCS 
VULGARIS) IN TIRHUT. 

On several occasions I heard of birds which 5 took to be this species having 
been seen by my collectors and can now authenticate the occurrence of this 
species in this District. This is an interesting fact as Blanford does not 
mention it from Bengal at all. 

This morning two birds of this species were seen l>y one of my men on a 
chaur some miles from here. He fired at both but. only shot one. They were 
very wild and most difficult to approach. 

In former years this chaur used to teem with bird life of all kinds, especially 
duck and teal, but this year besides these two lapwings, ouly one or two curlew 
(N. arquata), one great Black-headed gull (Larua ichthymtus) and a number of: 
Brown-headed gulls (L. brunneicephalus) nothing else was seen. The ducks and 
storks were most noticeable Ivy their absence. 

OHAS. M. INULI8. 

Lahi:*ua Skrai P. O., 

17 th December 1908. 


Mo. XV.—THE LESSER FLAMINGO (PIKEN1COP7ERA MINOR) 

IN OUTCIL 


In the book published this year on the “ Indian Duck* and their Allies," 1 
find it has been stated, as regards the Lessor Flamingo, in a quotation from 
Vol. vi. of tf Stray Feathers 1 , that, ** we have no record of its occurrence in any 
other part of Jodhpore, or in Kutch, or in Kathiawar.” It is further observed 
that “ it is on the Sainbhar Lake alone, perhaps, that it has, as a species by 
tself, been observed in any number in India.” In reference to this. I would 
draw attention to the following remarks made by the late Major Lester, in the 
book (The Birds qf Kutch) revised by him : u In May 1894, when on my way 
to England on leave, I crossod the Gulf of Kutch with H. H. the Rao in his 
steam launch, and, on nearing the Kathiawar shore, we saw large flocks of 
these handsome birds ( P. minor) in very bright rose-coloured plumage, each 
bird being apparently all over of a pink blotting paper sort of colour.” On the 
particular occasion here alluded to, my friond the late Major Lester and I were 
both together on board a steam launch when we saw the birds, and I have 
seen fairly large flocks of them on other occasions too in the same locality. 
Although the Lesser Flamingo is not common in Kutch, as the larger one is, 
it is at any rate a regular visitant in fairly large numbers to the inner Gulf of 
Kutch. 

RAO KHENGARJI. 

Bhcu, Cutch, 

December 1908. 

No. XVI.—THE WHOOPEE SWAN—A CORRECTION. 


At page 13 of the book on “ Indian Thicks and their Allies ” there is a notice, 
as follows, of my having shot a Cygnus tmsious (Whoopor Swan) on the river 
Beas in the Hoshiarpur District on the 6th of January 1900: 
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44 While duck fthooting with a friend on the river Beas on the 6 th of January 
last, at a point opposite Talwara, in the Hoshiarpur District, we saw four wild 
Swans on the opposite side of the river. As there was no means of crossing, 
and the Swans wero too far and too wary to be reached even by my four 
bore duck gun, we sent back to camp for our '303 rifles. With these 
weapons we managed to secure one of the four. When wo recovered the bird 
we found it to bo undoubtedly a * Wbcoper/ Cygnne muaicus. Its weight and 
measurements were as follows:—Weight 12 lbs. (sic). Length front tip of bill 
to end of tail four feet eight and a half inches, spread of wing seven foot 
five inches/’ 

Now there is a printer’s mistako in the record of this bird’s weight as noted in 
the mark quoted. My memory, and also a note in my diary, made at the time, 
tells me that this Whooper’s weight was twenty-one (21 lbs.) pounds, and not 
twelve (12 lbs.). In printing the description from my manuscript account, the 
printer has evidently placed tho figure “ 1 ” before the figure %t 2.” instead of 
after it, making the weight “12 ” instead of * 21 ” lbs. I see in “ Indian Duck* 
and their Allies” page 13 the query “ ? ” is placed after tho weight given as 
“12 lbs.,” and rightly so, but for my own credit 1 should like to have this 
mistake rectified in the next issue of the Rociety’s Journal. 

W. OSBORN, Lt.-General, I.A. 

Najuiar, Kumj, Pa&MR, 

1908. 

No. XVII.—THE WHITE-WINGED WOOD-DUCK {ASARCORN1S 
SCUTULATA) IN TENA88ERIM. 

While touring last, month in the forest country between the Attaran and 
Haungtharaw rivers, Amherst District, 1 came on three White-winged Wood- 
Duck (Aftareornie scutulata ). I shot one, a fine drake, and as there appears 
to bo some doubt as to this bird’s occurrence in Tonasserim 1 am posting you 
tho skin. 

K. MACDONALD. 

Moulmein, 25 th December 1908. 

[Tho skin proves to bo that of a White-winged Wood-Duck {Aiarcomi* vcutulata).— En*,] 

No. XVIII.—THE COTTON-TEAL (NETTAPUS 
COROMANDELIANUS) IN SIND. 

Ou referring to “ Indian Ducks and their Allies ” I see that the Cotton-Teal 
has been definitely recorded once only in Sind and that no date is given. 

I am now sending you, per registered parcel post, the skin and head com¬ 
plete of what I think is a Cotton-Teal (Nettapus eormamdeUanus ) not in full 
plumage, I shot it at a jheel in Karidaasas Sajawal, Karachi District, on Decem¬ 
ber 27th. It was one of a bunch of 7 or 8 that came over me flying quite low 
and fast over the tamarisk bushes, If it is a Cotton-Teal, the incident may lie 
of interest as an authenticated instance of the occurrence of the Cotton-Teal 
in Sind. 



264 JOURNAL, BOMBA T NA TUBAL HJ8T0RT B0C1ETT, Vol. XIX. 


It has also been shot in Upper Sind, I believe, but I can get; no definite 
details as to time and plaee. 

R. E. GIBSON, LOB, 

Hyderabad, 8wd, 20//* December 1908. 

[The akin sent i» that of a Cotton-Taal {SeUapwt coromandelianus).^ Eos.] 

Nu. XIXa— THE OOTTON-TEAL (NETTAPU8 COROMANDELlA NUS) 
IN THE KONKAN, WESTERN INDIA. 

As the occurrence may be of interest to record I thought you might like to 
know that I shot three Cotton-Teal (NettajmB coromanddianm) on a tank near 
Karjat which is in the Konkan just below the ghauts on the 10th inst. and did 
not see any others. 

I send you a skin for identification. 

B. BACON, Capa. 

Khandalla, 21*/ December 1908. 

[The skin sent proves to be that of a Cotton-Teal {tfeltapus corom a mk / <a m k *).—K ns J 

No. XX.—OCCURRENCE OF THE PINK-HEADED DUCK 
(RBODONE8SA CARYOP HYLLACEA) IN BURMA. 

On the 25th December last, I shot a female Pink-headed Duck at Koolay 
near Singu in Upper Burma. Oates mentions 4 of these duck as being shot 
near Mandalay, but apparently they aro raro in thin country. I forward the 
skin for the Society*# collection. 

E. B. JABDINE, 
Postmaster-General, Bu rma. 

Rangoon, 20/7* January 1909. 

No.XXI.-THE BTIFF-TAILeFdUCK (ER18MA TUBA LEVCO- 

cephala) near nowsheea. 

On 15th November I went down by boat from here to Attook. About a 
mile above Akora the Kabul River is very swift and the water much broken. 
Here I saw two ducks swimming very low on the water and which I at first took 
to be golden-eyes. We floated closer to them and they dived. One rose behind 
the boat out of shot, but the other went down stream. They kept under water 
a very long time (2 or minutes, I should say), I fired at the one that had 
gone down stream and missed. It showed no desire to fly, but after being fired 
at, only showed its head and neck above water. I killed it and the other then 
came down stream, which I also shot. On collecting them 1 found out what they 
were and I skinned them next day. They were both immature Stiff-tailed 
Ducks—one male and one female (?). The male had a larger bill and longer 
neck. It measured 16 Jins, in length, the female only 154ins. I could not be 
sure of the sex, however, as they were both young birds and the female had no 
noticeable ovaries. They swam very low on the water, as I remarked, and I 
did not notice that they carried their tails erect, One bird when fired at roue 
and flew a couple of yards and took a regular “header” into the water. Bills— 
dark plumbeous, nearly black. Legs—Slate, with black markings. Iris—Sepia. 

W, P, 0, TENISON, Lt., R. A. 

*:■ 


Nowshera, 16/A November 1908. 
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No. XXII.—CRUELTY TO WILD-FOWL IN THE PUNJAB. 

In the cold season in the Punjab numbers of wild-fowl are captured by 
mean* of flight* nets worked by native shikaris on the backwaters and tribu¬ 
taries of the big rivers and on the Jhils. In some parts, notably the Sikh 
Distriots bordering the rivers Ravi, Beas and Sutlej, the unfortunate ducks 
when caught have their legs deliberately broken and the wing-quills twisted 
and tied in a knot over the back. In this miserable plight they are hawked 
about in baskets for sale in the villages and bassaars. I had ample evidence of 
this abominable practice when in the Punjab some 4 years ago and as far as 
I can ascertain it is still in vogue, in spite of the attention I endeavoured to 
draw to it some time ago in the public press. 

H. A. F. MAtiRATH, Major. 

Bannu, IDA December 1908. 

No. XXIII.—LOCAL BIRD MIGRATION. 

With reference to Mr. Dewar’s article on “ Local Bird Migration” in India 
which appeared on pages 343-356 of Volume XVIII (No. 2) of this Journal it 
might be interesting to know that I found a nest of the Red Turtlo Dove 
(Omopopelin tranquebariea) with three fresh eggs, on the 13th September, built 
in a low bush, 4 feet from the ground, also one being built on the 17th August 
in an acacia tree about 12 feet from the ground, and another on the 27th 
September about 8 foot from the ground. These are all very much lower than 
those 1 found in May and June whioh were generally in big trees 40 or 50 feet 
from the ground. It thus appoars that this Dove has 2 broods a year here and 
is only partially migratory. 

I also found on the 6th September an egg of the Pied Crested Cuckoo 
(Cocoyetts jacobitms) in the nest of a Common Babbler {Argya caudata). 

The Babbler’s nest contained 3 slightly incubated eggs, the contents 
of all of which showod a faint trace of blood when blown, the Cuckoo’s egg 
on the contrary was quite fresh. In shape it was oval, in size about twice as 
big as the Babbler's eggs and in colour a shade darker than the latter, its shell 
too was abnormally thick and to my mind there can be no doubt that it is the 
egg of a parasite. 

A few days later in tlio same vicinity {viz. the banks of the Canal), I saw a 
full fledged Pied Crested Cuckoo being fed by a Large grey Babbler {Argya 
malcolmi) and on the 4th of this month (October) at Chenga Manga I also saw 
a young Cuckoo of this species following a party of Largo grey Babblers. 
There can bo no doubt therefore that both the Pied Crested Cuckoo and the 
Red Turtle Dove bred here this year as late as September, though the copious 
and protracted monsoon that we had Here this year may have had something 
to do with it. 

A. J. OtJRRIE. 

LAHduiS, m October 1908. 

34.' 
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No. XXIV.—A NEW COLOUR VARIETY OF MAOCLELLAND’S CORAL 
♦SNAKE ( CALLOP HIS MACCLELLAND1) AND EXTENSION 
OF THE HABITAT OF THIS SPECIES. 

Mr. Millard hat* submitted to mo a very interesting specimen of this snake 
from JKasauli. Hitherto the species has only been known from the Eastern 
part of the Himalayas. 

It constitutes a very distinct colour variety for which I propose the name 
nigriventer. It differs from univirgatue, the variety peculiar to the Eastern 
Himalayas, in having no trace of black rings, except on the tail where there 
are three, each being wholly imperfect on the loft side. Further there is a 
continuous broad black irregularly outlined band, running down the middle of 
the belly. The snake is otherwise exactly similar to nnivirgafus in colour and 
lopidosis. The ventrals are 232, and the subcandals 28. 

F. WALL, r.M.z.s,, Major. i.m.« 

DiimiWAUH. Assam. 14 th October 1908. 

No. XXV.—NOTES ON TWO CASUALTIES FROM THE 
SAWSCALED VIPER (ECfflS CARINA TAX 

Cask 1. 

Thanks to letters from Colonel Russell, R.A.M.C., and Mr. 0. A. Owen, 
I am able to put on record an instructive ease of Edna toxaemia which ended 
fatally. 

The bitten subject was a muscular male European, aged 47, total abstainer, 
and non-smoker, and in excellent health. Ho was bitten at 10 a. m. ou the 
Ibth August 1908 at Rawal Pindi, wounds being indicted on the fingers and 
back of the right hand and the back of the left hand. He went “ at once ” to 
the Station Hospital where the wounds were * freely incised ” and crystals of 
permanganate of potash then rubbed in. Antivonene was then injected 
subcutaneously. He had no symptoms that day up till 5 p.m. when he left 
Hospital at his own request. 

On the 16th at 6 p.m. his wounds began to bleed spontaneously, and he dis¬ 
charged blood in his urine, and by the bowel. 

He was readmitted into the Station Hospital where his pulse, respiration, 
and temperature were found to be normal. His tongue however was swollen 
aud discoloured, and his right arm too up to the shoulder. He passed blood in 
his urine, and also from the bowel. He was given internally Calcium Chloride. 
Adrenalin Chloride, and Ergot. 

On the 19th he had severe vomiting necessitating feeding, and medication by 
the bowel, but his bleedings had reduced, and his general state was reported 
quite good. He complained only of pain in his hands. 

He continued to improve, and the bleeding diminished until the 21st (the 7th 
day after the bites) no blood appearing then in the stools. At 4 p.m. that day 
however he suddenly collapsed, became delirious, and then comatose. He was 
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given strychnia and other stimulants, and transfusion of salt solution was per¬ 
formed* Under this treatment he rallied temporarily, but a recurrence of the 
collapse at 10-30 p.m. culminated in death. 

The ease was thus a very typical one of viperiue toxtemia. There were no 
symptoms at any time referrable to the nervous system, all the action of the 
poison being exerted upon the blood. The reduction in the coagulability of 
this fluid was responsible for the visible hoamorrhages, and there is no doubt, 
but that the swollen and discoloured condition of the tongue, and the tissues 
in the right arm was due to subcutaneous haemorrhages. The actual cause of 
death was obviously heart failure, due no doubt to the drain upon the system 
from continued and persistent bleedings. One could not expect beneficial 
results from antiveneno in this case which was a wholly unsuitable one for the 
exhibition of this remedy. The serum prepared at Kasauli is only antitoxic 
to the venoms of the cobra and the daboia. 

I have examined the snake that, caused this fatality. 

Cask 2. 

I am indebted to Captain Fry, for the following:—A grass cutter was 

bitten at Lahore (date not recorded) in the finger by an Echia about 10$ inches 
Jong. He went to the Cantonment Hospital within an hour, and his wound 
was “ deeply incised,” rubbed with crystals of permanganate of potash, and 
allowed to bleed for an hour in a basin of hot water. 20 c. c. of antivenom* 
were then injected subcutaneously. On admission he complained only of 
pain in the wound, but there was no local swelling. He was all right in an 
hour, and suffered from no after ill effects. 

This case I regard as one of Echia bite not Echia toxiemm. It is very signifi¬ 
cant that there was no local swelling an hour after the accident, and from the 
absence of this symptom 1 feel justified in assuming that venom had not been 
injected into the wound. 

The offender was identified by Captain Fry who reports that it had only 
small scales on the top of the head, an undivided anal, and subcaudal shields, 
and his diagnosis appears to me conclusive, 

F. WALL, Major, i.mx 

Almoka. 13//* December 1308. 

No. XXVL—REMARKS ON SNAKE NOTES IN THE 
LAST JOURNAL (No. 4, VOL. XVIII.) 

Flying Snakes. I cannot help suspecting that Major Begbie was mistaken 
in his identification of the snake he alludes to in Note XXIV. Firstly, Eehh 
carinata is not a tree snake and very rarely climbs, and therefore 1 think 
would hardly be likely to have acquired tho habit of springing from bough 
to bough, or from a twig to the ground. The fact that the snake is said to 
have,been curled up in a figure of eight makes me strongly suspect it was a 
Dipa&ilomorphw trigonatm, as I have noted this peculiarity in this species, and in 
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other tree haunting specie*. In vindication of Major Begbie’s interesting note 
I think if the snake skin can be produced it would be well to submit it to our 
Society, to set at rest any doubts on the subject. 

Abnormal specimens of Zammia mucosus and Dipsadomorphus trigonatus.—A 
single loroal in the former species is certainly a rare deviation from the 
normal type. I am not aware that I have ever seou this. 

The shield referred to with a query by Mr. J. P. Mullan in his figure of 
the Gamma snake is the upper part of a divided 2nd supralabial. The supra* 
labials are not infrequently subject to a similar division in mauy snakes, and 
the tendency to division in certain species has become fixed or nearly fixed. 
Thus in some Simotes and Coluber the foremost supraocular touching the eye 
is normally divided, and constitutes what Mr. Boulengcr designates (I think 
erroneously) a subocular. There is just jis little justification judging from 
analogy for calling this a subocular, as there is for regarding the shield in 
Mr. Mullan’s figure a loreal. 

Kralts in Indore .—Mr. Cholmondeley rightly assumes the Krait ho first 
speaks of in Miscellaneous Note XXVI as walli. 1 have examined ono specimen 
which ho sent to our Society’s collection, and have no doubts as to its identity. 
This specimen and Mr. Cholmondeley , s notes however call for a modification 
of some of my original remarks when describing the species. Thus the 
prseocular white spot I found absent in my specimens is present at least some 
times. I noticed a slight tendency for some of the most posterior white arches 
to be paired in the specimen sent me by the Society. Tho “ dirtier ” colour 
beneath the tail tip is obviously a modification of the mottling I referred to in 
this region and I must admit that perhaps “ mottlings M was a misleading word 
to use, Tho white is decidedly sullied with a suffused tint of slatish. In 
my original specimens 1 noted the tendency of the tail to subtriangularity in 
section though I omitted to record it. I hardly think however it was as pro¬ 
nounced as Mr. Cholmondeley shows it. The species is no doubt very close 
to omrulms differing maiuly in the scale rows numbering 17. I think too 
the narrowness of the 2nd supralabial as compared with the 3rd important, 
though subject to some variation in its degree. The speeimen from Indore 
I examined was a deep black not mercurial-black as in my first specimens. 

I take specimens A, B, D, E and F referred to by Mr. Cholmondeley to be 
wall* without doubt, and specimen 0 a cmruleus, 

From Mr. Cholmondeley’* notes the range of aubcaudal* for this species is 
extended somewhat and from 17 records of specimens now known to me is 
44 to 56, Indore as a habitat for the species extends its previously known 
range of distribution, but though Indore is perhaps not strictly speaking in the 
Ganges Basin it is to be noted that adjacent rivers flow into the Ganges. 

Its extension to Indore again slightly modifies the remark in my book that 
omruleus is the only kralt found south of the Ganges. 

Mr* Cholmondoley is to be congratulated on being the first to give ns jpy 
information of the virulence Of the poison of this krait, and his note is an 
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extremely valuable contribution to krait literature. Would that we could 
acquire more. 

Scientific nomenclature.—In Miscellanea un Note XXXIV Mr. Venning 
very rightly shows roe in error in coupling the specific word indica with 
Lygoeoma which as he observes should be indimm . Though it does not justify 
my error one whit, I am more reconciled to this exposure, in finding that 
others in a more exalted sphere than myself are occasionally guilty of like, 
wise violating orthodoxy. Thus the very authority Mr. Venning quotes to 
substantiate his opinion has in his catalogue (Vol, III p. 554) Lnckm « gramme ™. 
Surely tlio Parc® wore females, and the specific tit-lc would therefore bo 
more correctly graminm V 

Erratum , -For nmereoveuler on page 919, line 13, read tephrogasler, 

F. WALL, Major, i,m*. 

Almora, December UUh 1908. 


No. XXVII.—A CORRECTION—THE BUTTERFLIES- PJEJiJS 
BltAS&lC/E AND CANIDIA. 

Will you kindly inform me whether Fig. 43 Pier is Imimca' on page 170 of 
Vol. II. of Bingham’s Butterflies ( Fauna of Britinh India), is an error for Pier)a 
canidia as appears to roe probable? For the fig. 43 certainly does not 
resemble the well known P. brancm of England (and India) and I saw a 
species apparently identical with this figure and with the description of 
P, canidia —abundant above 8,000 feet at Naim Tal in October last. The 
female exactly resembles fig. 43 and 1 attach upper and under sides of the 
corresponding male on this letter for inspection. 

It seemed to me that of the specimen taken by me the females were generally 
smaller than the males. 

Were it not that P. brateictv is so well known a species, I should, Bingham's 
book being so precise about details, &t\, have presumed 1 was mistakon, and not 
have bothered you with this letter, But if the book has an error I would like 
to correct my copy. 

It seems to mo that the peculiarities of habits, flight and comparative alert 
ness, protective resemblance, of the various species, are even more interest¬ 
ing than the difference in marking, and it is just of these that books, especially 
that most exact and useful book, Bingham's—make little mention. 

H. D. PEILE, Gakt. 

Faticugarh, 24 th November 1908. 

[This mistake in the figure in Ool Bingham'* book has been confirmed by Mr. Lefro.\ 
by reference to the Puss collection, Pi*ris brattices does not have the series of black spots on 
the outer margin of the hindwing above as shown in the figure, which are present in 
P. canidia, and. a careful comparison of Bingham's descriptions will confirm the fact. 
Workers who use this book will find it useful to correct their copies. Both species occur in 
the Himalayas but P, brarsicae has the unusual habit of coming down to the plains and breed¬ 
ing there during March and April it is reconied from Uinballa and every few years is found 
in abundance in Tirhoot, where it breeds abundantly upon cabbage and other cruciferous 
plants. (Mem. Agrto. Dept, India., Vol. I, No. f.)~Kn«.J 
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No. XXVIII.—ON TEJUC0LU8 (COLOTIS) FAUST A AND 
OTHER SPECIES OF THE GENUS. 

1 am sending some specimens of Tetacolus (Coloth) fausta taken in the 
neighbourhood of Karachi this year and would like to draw attention to a 
difference between the two sexes which is not mentioned in Col. Bingham’s 
description in the Fauna of British India, Butterflies (vol. ii., p. 207). According 
to the latter the male may be distinguished from the female by 

1. The absence of the Sox-mark (specialised scales) in the fore wing. 

2. In some forms a lighter colouring throughout. 

In addition to these distinctions, however, ! have noticed in the specimens 
obtained this year that 

In the male fcho dorsal margin of the fore wing shows a pronounced curve, 
so much so that interspace forms a kind of Input over the hind wing ; 

In the female there is no such curve, the dorsal margin being straight, 

1 have found this difference to be very constant among all spocimeus 
procured. 

I also send a few specimens of T % strida and T, danae , including some taken 
iu B)04, which was an ordinary dry season in Sind, and some taken 
this year, which brought exceptionally good rainfall. The difference in 
colouring betweon the specimens of the two seasons is very pronounced. 
In his description of 2\ danae. Col. Bingham remarks “ Male and female 
colouration very variable, especially in the female,” I have sent you three 
specimens of females illustrating this, to which I would add thut among a large 
series I find hardly two alike. In some of them the dusky margin is diffused 
ovor the whole of the apex of the fore wing and the crimson patch reduced 
lo a fow whitish streaks. 

K. BERNHARDT. 

Karachi, 30th October BIOS. 

No, XXIX.- DESCRIPTION OF A NEW SPECIES OF OH A RAXES 
FROM THE BHUTAN FRONTIER. 

By G. W. V. dk Riie-Phiui'K, 

Charaxes raidhaka , sp. nov. 

Closely allied to C. fabius, Fabricius. Termen of fore wing more oblique 
and both tormeu and dorsum shorter than in C. fabiu*, giving the wing a 
narrower and more pointed appearance. 

Upper side. —Fore wing ground colour a deep velvety black, darker generally 
than in the allied form ; basal area greyish black. Immaculate except for a 
subterminal series of cream-coloured spots decreasing in size towards the apex ; 
these spots larger and more marked than in C. fabius, those at the posterior 
angle being twice as large as in most examples of the latter. Hind wing, discal 
band as in C. fabius * but generally poler and narrower ; subterminal series 
of light yellow spots complete, terminal markings greenish blue, not yellow. 

Under aids. —(Ground colour a purplish grey, appreciably different froxq the 
usual ground colour of (7, fabius. Markings arranged as in the latter, but the 



MISCELLANEOUS NOTES . 


271 


discal white bar oil the fore wing obsolete and the sinuous black lines less 
defined. Ochreous red diseal and purple submarginal luuular markings on hind 
wing large and distinct. 

In regard to the outline of the fore wings, careful measurements of several 
males of C.fabiuB from different parts of India show the relative lengths of the 
costa, termeu and donaum to be in the proportions of 100 : 75 :64 or 05 ; while 
similar measurements of the new form are in the proportions of 100: 70 : 60. 
The difference in outline, though slight, is distinot. 

The species is not represented eithor in the de Niceville collection or in the 
Indian Museum collections ; nor is it described in Rothschild’s “ Monograph on 
the Charaxes ancl allied geuera” (NovHates Zoological, vols. v, vi and vii). It 
would appear to approach some of the Malayan forms of the genus ; except for 
the almost unmarked fore wing, the upper side is not unlike that of C. echo 
Butler, as illustrated and described in the above work. 

Expanse 3*16 inches. Described from a single male taken near Jaiuti on 
the Raidhak River (Bhutan frontier), 2,000 feet, in June, and now in inv 
collection. 

\The above, is from the ** Records of the Indian Museum," Vol. //, Part III , 
October . 1908, jo. 285.] 

No. XXX*—MIGRATION OF BUTTERFLIES. 

On Sunday, October 18th. I was spending the day in a small river-bed in the 
Ouchterlony Valley : it was a hot calm day with ao appreciable breeze, at about 
10 o’clock. Euplwas began flying high over the treetops—the river is in heavy 
forest—by thousands. They were floating over in their laziest fashion, all 
without exception, in the same direction, via., about duo west, and kept this up 
until ! left soon after 2 o’clock. It is impossible to estimate the numbers 1 
could see passing over, but hundreds wore in sight the whole time, so that tens 
of thousands must have passed over within sight during four hours. On the 
following Wednesday I was in the same place, but there was no sign of any 
such flight. The day was altogether cooler, and up till 11 o’clock, cloudy on 
the whole, with a good deal of wind at intervals. After 11 the sun shone 
almost continuously, but I hardly saw a Euplma during the whole day. T 
mention this flight as 1 do not remember having seen Euplwas migrating in this 
manner, even on a small scale, before. There was noue of tho business-like* 
aspect which a migration of Pieridse always suggests ; they seemed rather to be 
going as slowly as thoy could, without any flapping of wings, and to be onjoy 
mg the sunshine rather than trying to get anywhere, though from the fact that 
they did not turn to the right or to the left, but kept a very exact course, it is 
to be supposed that they had some destination in view. With luck the earlier 
starters may have reached the Malabar border by nightfall,unless, as is possible, 
they were travelling in a circle. 


Bar wood Estate, Niluibih, 
■28rtf October 1908. 


H. L. ANDREWES. 
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No. XXXI.—SEXUAL ATTRACTION IN LEPIDOPTERA, 

Some interesting notos on the above have appeared on pp, 511 and 923 of 
Vol XVIII of the Journal The following extact from a recently published 
book “Cornish Characters and Strange Events by S. Raring Gould, M.A., 
which also bears on the subject, may therefore be of interest. The character 
being dealt with in the part of the book from which the extract is taken, is 
that of Mr. George Carter Rignell, born in Exoter in 1826, but residing (for 
he is still alivo) at Saltash in Cornwall for the past fifty years, more or less. 
Mr. Bignell may be said to be a born naturalist, but those who wish to read 
more of his interesting career are referred to Mr. Baring Gould's book. The 
extract is a story told in Mr. Bignoll’s own words as follows :— 

44 1 once had a virgin fcmalo of the Oak-egger moth and was desirous of 
getting some males. I started off with the lady in a tin box, with a perforated 
sriuc top to give hor air and allow her perfume to escape. I walked through 
the fields towards Mill-house to where was a turnstile, and at this spot lighted 
on a weary polioeman resting. As it was a dull day, without any token of the 
sun breaking out to attract butterflies for their usual gambols, the policeman 
joeringly remarked that I had missed the right day. I replied that I thought 
not, and that I could collect as many as I desired, in fact that 1 could make 
them come to me. He laughed incredulously. 1 then took out my tin box 
and placed it on the wall, and magician-like, whistled and waved my hand. The 
polioeman stared and thought I was befooling him. But lo ! in two or three 
minutes one male alighted close to the box, soon followed by others, and in 
a quarter of an hour I had at least fifty, and ho tame that I picked them up 
with my fingers and distributed them among about it dozen people who lmd 
gathered to see what I was about. The policeman stared with open eyes and 
mouth, quite satisfied that my whistle and mysterious signs in the air with 
my band had called the insects to me. Satisfied with what I had got 1 waved 
again and bade the moths depart, and clapped the box in my pocket. Next da} 

I took the empty box out with me into the country. I had several males 
following me, and some actually penetrated into my pocket where was the 
empty box, proving that the perfume still remained in it, though wholly 
imperceptible to myself.*’ 

The author prefaces the above story by stating that all moths with highly 
pectinated an term®, that is to say with their feelers comb-like at the extremities, 
have the most extraordinary power of scenting a female moth at a great 
distance, even two or three miles with a favourable wind. 

G, P. MILLETT, 
Conservator of Forests, N. t\ 


Bombay, 

18 th January 1909. 



MISCELL A NEGUS NOTES . 


273 


No. XXXII.—PEACH-LEAVES AS A SUBSTITUTE FOR 
LAUREL LEAVES. 

I do not know whether peach-leaven, chopped up and brained, have ever 
previously been used as a substitute for laurel, but I have just discovered that, 
treated in this manner, they give off an odour of prussic acid fully as strong, 
1 think, as do laurel-leaves. I have tried the effect on a few insects and they 
were bowled over in a very short time, moths in a few seconds, and even a 
Catharaiua, the large demy-beetle, in about 3 minutes. I have often regretted 
the absence of the laurel from this part of the world, and am pleased to find 
a substitute, as it will probably, like laurel, have the virtue of keeping beetles 
and other insects relaxed for days together, which the cyanide bottle does 
not do. 

H. L. ANDREWES. 

Earwood Estate, Niuhris, S. India, 

October 23rd, 1908. 

No. XXXIII.—DO ANIMALS DIE A NATURAL DEATH ?" 

In Volume XVIII., No. 2, Mr. Beiham published a note under the above 
heading. By xmtural death, 1 take it, is meant death only due to the more 
common causes such as old age and incidental troubles, death by violence and 
epideroios being excluded. That wild animals do die from ordinary causes is 
inevitable but the problem is, what becomes of their bodies V This question 
has always had considerable interest for me, and from time to time as occasion 
arose I have made notes on the subject. The publication of Mr. Botham's 
notes re-opened the matter in my mind and leads me to think that perhaps my 
experiences may be of interest. Undoubtedly it seems rare for sportsmen or 
others wandering about jungles to come across the recent remains of animals 
that have presumably succumbed to natural causes. As mentioned above T am 
not speaking of those which have died from opidemic disease, as in Burma one 
may come across the remains of elephants dead from anthrax, or tsaing and 
bison that may have contracted rinderpest. I have seen instances of both, also 
of deer that have succumbed to a contagious malady. For very many years 
I cannot call to mind ever having run across a dead animal except a monkey , 
but on one trip aceompaniod by a friend I was singularly fortunate. We were 
wandering up the bed of a large stream, the part we were in being rarely 
frequented by men, when a noisome smell assailed us. There was a lot of 
what looked like wild alder bushs about and with the aid of the Burmans we 
soon discovered the cause—the carcase of a very fine wild dog (Cyott rutilam). 
The carcase was lying on its side on a flat rock, which was a little higher than 
the water, and surrounded by bushes. We were so interested that we looked 
carefully for any injury, but failed to find anything. The dog—a fine male— 
had been dead some few hours, Later on, the same" day and in the same 
stream, another unpleasant smell forced itself on ns. The cause this time 

85 
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turned out to be the carcase of a fine specimen of the Burmese Civet (Viverra 
megaepila). We conld find no injuries about the animal. The remains were 
lying well hidden among bushes near water. The cat may have been dead 
some twelve hours or so. 

The day following we wero working towards the source of a side 
stream and came on the body of a bay squirrel (Sciurue ferruginous) 
at the foot of a large tree. We concluded that ho had probably died up the 
tree and the body had then fallen into the gully. The squirrel had been dead 
but a short time, being quite fresh. Some two or three days affcor while going 
up a deep nullah (a succession of cane brakes with a small amount of water) 
after a rhino, we came on the remains of a dead elephant (cow). We could 
find no bullet holes about the head or side, and wild animals had not touched 
it. The brake was a very thick one. 1 think it improbable that the animal 
had been wounded, as we were some thirty miles from the nearest village, 
though I am aware that an elephant unless mortally wounded may travel a 
long way. 

On one occasion 1 saw a dead monkey. About half a mile from camp, one 
morning we came on a large troop of monkeys on the trees and bamboos by a 
stream. They were, as usual, chattering and jumping about but nothing extra¬ 
ordinary attracted our attention. We went on but having had no luck in the 
way of fresh tracks we returned to camp quite early and when nearing it found 
the camp followers, who bad been out hunting for fish, crabs, tortoises, etc., 
endeavouring to remove a monkey from the midst of a thick clump of bamboos. 
The moukey was dead and the body in a sitting posture with hands clasped 
and the head resting on thorn. After much trouble we got the body down and 
found it to be that of a very old male ( Semnopithecun) not at all in what one 
would describe as an emaciated condition, but nearly toothless. He had no 
injuries about him, just seemed to have run the limit, and from the patriar¬ 
chal look on his face it is to be hoped that, in his latter days he spent liis time 
in trying to inculcate some good in the monkey world, whore there seems room 
for improvement. The story given mo by the followers was that the monkeys 
were drinking when they saw them. As soon as the men wero? spotted ’ most of 
them had urgent business but some few remained and did not hurry. They 
noticed one that seemed very weak and could not go fast. These all went to a 
clump of bamboos not far off, climbed up, but soon after came down and 
ran off (I suppose after a tender but rather hurried farewell). Someone more 
inquisitive than the others went up to the clump and saw a monkey still there 
and alive, but he died shortly after. There was no doubt that the animal was 
not long dead, as the body was still warm. No monkeys were to bo seen any¬ 
where when we got there, and the place where we found the camp followers 
was only a few hundred yards distant from where we saw the monkeys m the 
morning. If monkeys arc given to hiding their sick folk in dense bamboo 
clumps it is not surprising that we do not meet with many dead ones. Mon¬ 
keys are plentiful enough in some localities. * 
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My trackers showed me the remains of a cow elephant which they asserted 
died while trying to drop her calf. They stated the herd stood by for many 
hours, and a couple of days later they found the body of the cow. 

I think it highly probable that wild animals know full well that the time is 
near at hand to seek fresh fields and pastures new, so instinctively they seek 
or are guided to some secluded spot not far from water where they can retire 
in peace and without much fear of molestation. Though hidden from vul¬ 
tures there are numbers of small mammals that may devour the flesh and also 
ants and other insects do their full share. The rains arrive in due course, all 
the nullahs become fast running streams, the water often overflows the banks, 
remains are washed away by the floods or are covered with sand, mud, etc. As 
a rule when the larger mammals have been shot on high ground and in more 
or less open places, the skeleton or parts of it will lie about for years, whereas 
when shot near streams, swamps, etc., a couple of years usually suffice to remove 
all traces except such bones as the lower and upper jaws, pelvis and femur. 
Burmans state that old bones arc freely partaken of by most animals on 
account of the lime. It is certainly uncommon to find many antlers lying 
about on grounds where deer are plentiful. 

It is also quite probable—as Mr. Betham suggests—that animals 
whose strength, through age or other cause, becomes impaired fall an 
easy prey to other animals who devour them. That this does some¬ 
times happen is true—for instance the case of the very old Bison 
whose fine head is now in tho Society’s Musoum. This old solitary bull 
was done to death by a pack of wild dogs. Perhaps too, old samhar, etc., are 
of ten disposed of by these brutes. The great puzzle always has been what 
Incomes ot the deer that live in open country which in many places over here 
is not frequented by carnivora. In Lower Burma, certainly, jackals are quite 
rare and I have never heard of a wolf being seen. An occasional panther or 
tiger might stray on such grounds, but I doubt if they stay long. Mr. Betham 
very pertinently asks where do blaokbuck go to?—This is a mystory. 
I have asked natives if they ever came across blaokbuck that bad died, and 
this on certain grounds in Southern India where there used to be large herds, 
and also on the edge of the Bikanir desert where they abound (of course on the 
latter ground wolves and jackals are common enough and may snap up any¬ 
thing), biit have always received a reply in the negative. I certainly have never 
heard of anyone who has picked up anything that could be identified as the 
remains of a blaokbuck or chink. Mr. Botham asks Has anyone ever come 
across vultures feeding on a dead wild animal ?” If this remark alludes only to 
wild animals that have died a natural death I must answer no, but I have more 
than once followed up wild dogs after sambar and the first indication of the kill 
was occasionally two or three vultures, more often a couple of jungle crows. 
Of course I am referring to cases where kills have been in the open. When the 
dogs have been driven off the vultures and crows come for their share quickly 
dndugh. When cattle die in the open, one sometimes sees pariah dogs having a 
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feed with the vultures end crows waiting patiently on the ground near by, but I 
have never noticed any familiarity of this sort when wild dogs were worrying 
a carcase. 

G. H. EVANS, Lt.-Col.,k l.b. 

Rangoon, 26/4 November 1908. 

No. XX3QV.—THE FEAR OF MAN IN WILD ANIMALS. 

There was a time when it would have been regarded as impious to suggest 
that mau was not a specially created being, superior to all other forms of life, 
and in fact from the very beginning of all things on a different plane from the 
boasts of the field. He was not in former times included in works on natural 
history, and any suggestion of his oonneotion with the anthropoid apes, or his 
descent by a collateral branch from a common original type would in the 
middle ages have in all probability been punished by burning at the stake. 
But we have changed all that. The discovery of the famous Spy and 
Ncandorthal remains, comprising skulls of human beings of an inferior stage of 
cranial capacity ; of the DryopitJiecus, a highly developed form of extinct 
anthropoid ape, existent in the South of France in Miocene times, and perhaps 
an ancestor of man or a divergent branch from the same origin ; and of Pithe¬ 
canthropus erectus, the missing link, whose fossil remains have been discovered 
in Java ; all these, taken in conjunction with the Darwinian theory of the 
origin of species, have led us to change our views, and to ascribe to man a 
primordial progenitor in no respect differing in kind from those of the so-cnlled 
lower am male. 

So loug as naan was looked upon as a type of the deity, possessed of inborn 
divine attributes, there is nothing surprising in his being termed the lord of 
creation, to whom was ascribed a subtle power over all other animals, which 
were supposed to be possessed of a natural fear of the imago of God. But 
with the advance of science this verdict of our ancestors can no longer bo 
accepted, and it is necessary that the question whether the so-called lower 
animals have any inherent fear of man, or not, should be investigated. 

Facts do not bear out this presupposed psychic superiority of man. It has 
been found that in places where he has been hitherto unknown, man's presence 
is no more productive of dread in the animal world than is that of other living 
things. Thus, Darwin relates that in one island that be visited, the doves 
could be handled, and even attempted to settle on the heads of the human 
intruders. The groat auk, now extinct, perhaps largely owing to its confiding 
nature, had no fear of man, nor have penguins and other birds in the more 
remote regions of the earth. The absence of timidity on the part of the 
American bison undoubtedly led to its practical extermination ; whilst a similar 
fearlessness has been noticed on the part of whales, and in some places of the 
great seals known as sea-lions. The early mariners who braved the icy terrors 
of the Arctic seas encountered a profusion of animal life which regarded 4he 
presence of man with indifference ; and Sir Harry Johnston discovered a 
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similar tameness among the fauna of the dense primeval forests of Central 
Africa. The earlier visitors to the virgin hunting-grounds of Africa, during 
the first half of the last century, tell the same tale. Game that had not heon 
pursued by the natives of the country and in remote and uninhabited regions, 
exhibited little fear of man. It is noteworthy that animals that are much 
hunted soon become wild and difficult to approach, whilst those that are not 
sought after, soon learn that they have nothing to fear from the aggressive 
character of man. The African elephant has always been hunted, and Mr. 
Selous tolls us that “ it will do everything in its power to avoid meeting a 
human being." With regard to the bonte-quagga the same writer says—“ They 
are not naturally very wary, and in parts of the country where they have not 
been much disturbed, and are therefore unsuspicious of danger, they are very 
inquisitive. When hunting to the north of the Pungwi river in 1892, in a part 
of the country where I suppose the Burchell’s zebras had never seen a man 
with any clothes on, these animals often came to within 100 yards to 
have a good look at me ; and on one occasion a large herd approached 
within 50 yards, and after I had sat down on tho side of an ant-keep, 
stood staring at me for about half-an-hour, and only ran off when I got up and 
walked towards them." He also relates how some of these animals fraternised 
with his horses. Again, he tells us with regard to tho African buffalo—“ Where 
they have never been hunted, buffaloes are unsuspicious of danger and easy to 
approach against the wind. Old bulls, indeed, will often almost refuse to get 
out of the way, but lie or stand gazing unconcernedly at the sight of a human 
being, until he is within 50 yards of them, while possibly one or other of a 
party of four or five will trot a few paces forward to get a better view." But 
when much persecuted the same animals soon become wary, and will desert their 
usual haunts in thick covert, and resort to open forests where they can obtain 
a good view, but must Buffer considerable discomfort from the heat of the sun. 
Of tho hippopotamus on the Umziugwani river, protected many years by 
LoBengulaand bis father, we are told that they became very tame and confiding 
and Mr. Selous says— u Where hippopotamuses have never been fired at, they 
are tame and even inquisitive. I once found a herd in a small rock-pool on the 
lower Umfuli river, the members of which had probably never seen a man with 
clothes on before, as they showed no fear whatever, but, as 1 sat on a rook on 
the edge of the pool, came up within a few yards, and remained with their 
heads in full view for a long time, staring stolidly at the unwonted sight. ” 

In India it is more difficult to find unmolested animals. Her© are no vast 
plains teeming with auimal life, no forests untrodden by man where the wild 
beasts can wander in peace over trackless solitudes, such as those to be met with 
on the Dark Continent. But the same general rule obtains here also ; that 
animals but seldom molested are comparatively tame, and soon become wild 
and wary when much hunted. I have found antelope and gazelle in remoter 
tract*, having but little fear of men, while elsewhere one cannot approach to 
within several hundred yards of them, I have seen gaur apparently almost as 
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tupid as domesticated oxen, but in some localities there is no warier beast. 
Where the peafowl is sacred, it is as unfearing as the denizens of the farm¬ 
yard ; but in other parts of the country there are few birds more difficult to 
approach. 

Perhaps the dread of man in the great carnivora is more difficult to aocount 
lor than it is in other animals. It is remarkable, for instance, that a predace¬ 
ous beast possessing the strength, activity, and armature of the lion or tiger 
should be cowed by the presence of a human being. But when they have 
once tried their strength against man, these creatures soon come to know that 
they have nothing to apprehend if they take him unawares. And although a 
small herd-boy may drive the ordinary tiger from his flocks, the man-eater 
soon becomes the terror of the country he infests ; while the wounded lion or 
tiger loses all fear of man. I have come upon a panther sitting quite uncon 
cemedly by the side of the road upright on its haunches, looking at us, when 
I was passing with a number of men. 

That animals left long unmolested in time lose their fear of man, would 
appear to favour the now generally accepted principle that acquired charac¬ 
teristics are not inherited. This principle is also supported by the fact that 
the young of wild beasts exhibit fear in a less degree than adults. It is also 
worthy of observation that the females of deer and antelope are frequently 
easier to approach than the males, perhaps because they are disregarded by 
sportsmen ; but this may be due to some inherent quality of natural feminine 
curiosity, found also in the higher animals. 

Taking all the facts into consideration I think it must be accepted that there 
is no “ natural fear of man,” duo to hereditary instincts in wild animals ; but 
that where such fear exists it is an attribute acquired during life as a result of 
experience and education. 

The question of keenness of sight in wild animals, recently referred to on 
several occasions in this Journal, is perhaps to some extent connected with 
that of the fear of man. For where animals do not fear man, they will pre¬ 
sumably appear largely indifferent to his presence. There are many animals, 
among them olephants and bears, notoriously deficient in keenness of vision. 
My own experience goes to show that the keenness of sight of wild animals has 
in many cases, been muoh exaggerated, and that as a general rule wild beasts have 
not a keener vision than man. In some instances, as in the case of the ibex and 
other hill animals, an almost telescopic power of sight baft been ascribed. But 
it is noteworthy how wild beasts will fail to distinguish a man, even at a com¬ 
paratively short distance, so long as he remains motionless. They are very 
quick to detect movement, but after watching for sometime an object to 
which their attention has thus been directed, they will frequently resume their 
indifferent attitude. I must maintain my opinion that the sight of animals of 
the cat tribe is not keen ; this I have observed frequently in the oase of tigers 
and panthers. Keenness of sight appears to be to a large degree a question of 
training, and animals exposed to constant danger are naturally quick to appre- 
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head it, and to suspect it in any moving object. Bnt they do not generally 
appear to be quick to define the outline of an object, and consequently its 
nature. 

As regards birds, certainly the vulture and birds of prey are possessed of 
remarkable powers of vision ; for, unless it has a sixth sense, the vulture hunts 
by sight, as a concealed carcase will not attract these scavengers. 

R. G. BURTON, 

Majok, 

94th Russell’s Infantry. 

Khandalla, 

November 1908. 



PROCEEDINGS 

OF THE MEETING HELD ON 12th NOVEMBER 1908. 

A meeting of the members of the Bombay Natural History Society took 
place at the Society's Booms on Thursday, 12th November 1908, the Revd. E. 
Blatter, 8. J., presiding. 

NEW MEMBERS. 

The election of the following 21 new members since the last meeting was 
duly announced 

Mr. T. R. Lawrence (Bombay) ; Mr. A. R, Hunt (Betul, C. P.); Mr. *T. E. 
Husbands, 1.0.8. (Ahmeduagar); Mr, H. W. 8. Husbands, A.MXC.E. 
(Jalna); Mr. C. Somers-Smitb (Seoni, 0. P.); Mr. P. T. L. Dodsworth 
(Simla); Mr. C. H. Dracott (Quetta)*, Mr. H. Jj\ Burke, R.A, (Biinji, Gilgit,, 
Kashmir); Rev, H. W. Leo Wilson (Poona) ; Mr. R. J. D. Graham (Nagpur, 
C. P.) ; Mr. Edward A. Rooke (Sugdalpur, Bastar State, G. P.); Mr. H. C. 
Jeddere-Fisher (Satara); Col. H. Rose (Satara); Shah 74ida Taley Mahomed 
Khan (Palanpur); IT. H. Raja Bahadur Bbagvnntsinji of Orchha (Tikumgarh, 
Bundelkhund); The Principal, Punjab Agricultural College (Lyallpur, Pnnjab); 
The Superintendent, Government Horticultural Gardena (Lahore); Mr. A. 
Montgomerie, I.C.S. (Satara); Capt. W. Walker Browne, R.A.M.C. (England); 
The Librarian, Nizam’s College (Hyderabad, Deccan); and Mr. M. H. Si mends 
(Jaoobabad). 

CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary, Mr. W. S. Millard, acknowledged the following 
contributions to the Museum since the last meeting 


Contribution. 


Locality. 


Contributor. 


1 Mottled Polecat (Pvtorlm tarmatieu*) ... 

1 Quetta Vole (ElloHut futoloapillug ) 

2 Ward's mouse bares {OehtHona toardi) ... 

1 Cashmir long-tailed field iuoubo (Micro- 

my 9 ty battens grisetit) 

2 Voles C Microtu* baehtlieo) .. 

7 Spiny mice (Platacaathvmyi Za#<?«r#0— 

8 Mongooses (Hirpette* mungo ) ... 


Quetta 


Do. 

Kashmir 

Do. 


... 


Baluchistan Nat. 
Hist. 8oc. 

Do. 

E. C. Stuart Baker. 
Do. 


Do. . 

Cbarmadi, Mysore 
Cutch 


Do. 

R. Foulkes. 

H, H. the Bao of 
Cutch. 


I Madras tree-shrew (Tupaia eUiott) 

l Markhor head (Sabui var.) (Capra falev I 
n#ri mtgaetrot). 

X Oorlai head (OtU vignttV) *»» ... 

S Skull* of Andaman wild pig* (S». anda -| 
m annuit.) 


Paohmarhl, C. P., 

Hurnni Valley, 
Quetta. 

Do. 

Taken from a com* 
munal hut of the 
wild Jarta tribe 
at Pochang, B. 




k A. Dunbar Bran* 
der. 

(Capt. C. G. Wood- 
house. 

Do* 

|J. E. Needham. 
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Contribution. 



Contributor. 


4 Bats ([Cynopterus marginatu*') . 

28 Bird skins including Bar on, Wall Cr«e- 
per, Black-throated Accentor, European 
Bkylark,Striated Hoops Owl, Hutton's! 
Owlet, Lammergeyor, Long-legged' 
Bustard. 

1 Black-cupped King-fisher {Halcyon 

pileata.) 

78 Eggs of 22 species including Red-necked 
mountain finch, Adam's mountain 
finch, Sevcrteoffs rose-finch, El wee's! 
horned lark, Gould's chat, Black¬ 
necked crane. Bar-headed goose, 

2 Inglis's Bush-quail (Mieropcrdix inglisi), 

5 Birds i«. •*. ... ••• ... 

8 Sea snakes {Chersydrue granulatm) 

A number of snakes ,..... 

2 Snakes {CallophU maochllandi Zamenit 

mucoimt) ... i 

1 Water snake {IVopidonotui «tolatue) 

1 Cobra (alive) .. 

Several snakes (TraohUohinm tenuicepe, 
Traohieohium guentheri, T^opidonotut 
Mm dayanus, Coluber praMnut. 

1 Tree snake {Dendrophw piotut) ... 

I Li sard {Draco duuumieri) 

3 Lizards ... ... ... ... 

1 Chameleon. 

1 Frog {Dhaoephorut matabaricus ) .... 

I Salamander {Jylototritm verrucosus) ... 


Dilkusha k Cawu- 
pore. 

Quetta k neigh* 
bourhood. 


Thaua... 

■ 

Gyantse (Tibet) 


{Tirhoot .. 

Thana Creek, Bom-I 
bay. 

Based a,Thana Diet. 

Tongi, Burma .. 
Kasauli . 


Bandore ........ 

Nilgiris . 

Therawady, Burma.] 

Bombay.. 

NilgirU .. 

Darjeeling 


1 Caoilian {lotkyepMs §(ntinoeus) 

l Eel {Murccna ep.) . 

A number of named Hymenoptera ... 

A number of butterflies showing dry and 
wet forms ( Teracolu* etrida) 

Petrified toredo borings . ... 


Madras .... 
{Calcutta.... 
Darjeeling 


Do. 

Persian Gulf.. 

Karachi, Nftsik,<fce 
Karachi.. 


New dock, Bombay 


Major A. Begbte. 

Baluchistan Nat. 
Hist. Soc. 


L* H. 8a vile. 

Lt. K, M. Bailey. 


|C. M. Iaglis. 

N. B. Kin near. 

Capt. W. Glen Lis¬ 
ton, I.MS. 

Capt. Light foot. 
Ool. Semple. 

H. M. Dwane. 

E. O'Nash, 

Major F. Wall, I.M.S. 


G. Guidora. 

A. M. Kinloch. 
E.G. 8. Wood. 

A.B. Slmkins. 

A. M. Kinloch. 
MajorF.Wall,l.Bi.S 

Do. 

A. D. Burbridge. 

E. Comber. 

K. Bernhardt. 

L. H. Savile. 


Minor Contributes from :—General Osborn, Capt. Gillespie, Capt. O’Brien, 
Oapt. Lightfoot, Messrs. J. E. Needham, H. B. Saxby, S. H. Prater, Jamsetjeo 
{Timm of India Press). 

“ THE POISONOUS SNAKES OF INDIA.” 

Tb© Secretary announced that the first edition (2,500 copies) of “ The 
Poisonous Snakes of India and how to recognize them 11 having all been sold, 
the Society had resolved to publish a second edition , and Major Wall had 
kindly agreed to bring the matter up to date. The first edition dosoribed only 
3B poisonous snakes but 6 more had since been added and in the second edition 
*39 would be found described. 
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PAPERS READ. 

1. A Cystic Worm found in the Common Cockroach, by Dr, N. F. Surveyor. 

2. The Indian Doum (Hyphtem) Palm, by I. H. Burklll, M. A. 

3. The Flying-fish of India. Do they fly ? by G. F. Pollard, F.Z.S. 

FLORA OF PANCHGANI. 

The Rev. E. Blatter, 8.J., road an interesting paper on ** The Flora of 
Panchgani in October,” and in the course of his remarks drew attention to a 
suggested experimental agricultural and horticultural station at Panchgani. 
He said :—“ I should like to point out in this place the advantages of having 
an experimental station at Panchgani, not only for arboriculture but also for 
agricultural products. We are most of us aware of the wise policy of the Bom¬ 
bay Government during recent years in starting experimental agricultural and 
horticultural stations in different parts of the Presidency, and scientific agri¬ 
culture on this side of India is still in advance of the rest of India, but it is 
not apparent why Panchgani with its particularly favourable climate has been 
passed over V The average rainfall is only 00 inches, whilst the altitude of 
4,550 foot allows the place to enjoy a temperature similar to that of Maha. 
bleshwar, without any of its disadvantages. 

Everybody knows that, in general, experimental stations have almost 
without an exception formed a part of the scheme, wherever the work of 
agricultural improvement has been taken in hand. The only question is where 
such stations are needed. There is not sufficient reason for establishing an 
experimental station in a certain district simply because, in theory, it is a good 
thing to have a place for trying experiments. The main consideration should 
be whether there is anything definite to learn, any particular question to solve, 
and whether this has any relation to the agriculture and arboriculture of the 
country around. If we can answer these questions in the affirmative an ex¬ 
perimental station will be of practical value. When I speak of an experi¬ 
mental station I am not thinking of the more specially scientific experimental 
inquiries such as the finding out of new scientific truths or the testing of 
scientific theories by experiments on the nutrition of plants, the assimilation of 
different soil constituents or of atmospheric gases by plants, the exhaustion 
produced by continuous cropping, or the effect of extreme application of 
stimulating salts, i have in mind a more practical kind of experiment, such 
as the testing of the value of different processes already in use, the economical 
effect of various mammal ingredients upon particular crops, the collection of 
information regarding the outturn of crops, and especially the introduction 
and growth of new crops and fruit trees. Buch inquiries will be for 
the benefit of the surrounding agriculture, supposing that the land chosen 
for the experimental station be composed of soil which is fairly typical of that 
of the country around, so that the result may be applicable to as large an area 
of similar land as possible. This is certainly the case with Panchgani. Its 
lateritic soil is practically the same as that of most of the surrounding hlfts. 
It is, besides, on the one hand, naturally not so rich as to call for no improve 
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mcnt, nor, on the other hand, so poor and isandy that no one would think of 
fanning it Improvement is certainly possible in this Presidency not only in 
the introduction of new varieties, but also in that of new economic species, 
whether these be entirely new to the country or merely new to the particular 
district. If we consider that various millets, make, tobacco, tea. ooffoe, the 
potato and many other kinds of vegetables have been introduced into India, 
there is no reason why other species should not be imported also. As to 
Panchgani in particular, we can confidently say that, judging from the past 50 
years, tangible results may be expected, if men with scientific knowledge and 
skilled in agricultural work would start an experimental station/' 

The paper will appear in full in the Society’s Journal. 

A vote of thanks having been passed to the authors of the different papers 
the meeting temiiuatod. 

PROCEEDINGS 

- OF THE MEETING HELD ON 14th JANUARY 1900. 

A meeting of the Members of the Bombay Natural History Society took 
place at the Society's Rooms on Thursday, 14th January 1009, Mr. R. Gilbert 
presiding. 

The election of the following 29 new members since the last meeting was 
duly announced :—Mr. L. Moll wrick (Bombay) ; Mr. O. O’Donnell (Gouda) ; 
The President, Mess Committee, 1st Durham Lt. Infantry (Dilkusha) ; Mr. R. 
Soroggie (Mitkyina) ; Mr. 8. F. Hopwood (Kindat) ; The Librarian, State 
Library, Hyderabad (Deccan) ; Mr. E. W. Graham Roe (Bombay) ; Mr. John 
Evershed (Kodaikanal) ; Mr. H. E. Mallandine (Srinagar) ; Mr. II. Tullocli 
(Bombay) ; The Principal, Bombay Vet. College (Parel) ; Major P. T. Cooper 
(Karachi) ; Mr. A, E. J. Croly (Amballa) ; Mr. E, J. Detmold (Daloo P. O.) ; 
Mr. L. E. 0. Everard (Mongnai) ; Mr. R. H. Beckett (Nagpur) ; Mr. R. C. 
Hobart, I.CJS. (Lucknow) ; Mr. F, Hannyngton, 1.0.8. (Bareilly) ; Mr. W. H. 
Brymor (Maskeliya, Ceylon) ; Major N. A. H. Budcl (Jubbulpore) ; Mr. E. H. 
Sullivan (Madnapalli) : Mr. A, W. Keith (Gaya) ; Mr. F. C. Fraser, I.M.S. 
(Trichinopoly) ; Mr. A. 0. Rogers (Belgaum) ; Mr. E. M. Duggan (Belgaum) ; 
Mr. H. W. Biggie (Dora Ismail Khan) ; Mr. L. 8. Tollemache (Belgaum) ; Mr. 
H. D. Ash (Bombay) and Mi. A. T. Holme, I.C.S. (Oodeypore). 

CONTRIBUTIONS TO THE MUSEUM. 


The Honorary Secretary, Mr. W« S. Millard, acknowledged the following 
contributions to the Museum since the last meeting :— 


Contribution. 

Locality. Contributor. 

Mountain Fox (Fa Ipetvulpn Montana) ♦. 
Common Indian Mungoose Cff*rp»$U$ 

wmw.) 

9 Small Mammals (Mtorowyt $yUmtieu$ 
jRffetap, Mu* vie*rew, Microtu* wynnrt .) 

Cbamba 

Khand&la ... 

Major G. 8. Kodon. 
8. H. Prater. 

Major H. A. F. Ma- 
grath. 

Bannu, N.-W. F. P^ 
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Contribution. 


Locality. 


Contributor. 


18 Small Mammal* Including an example 
of Whiteheads Stoat (Aftcrtwy* tylfiatteug 
pnntasB, Micrvlu* imitator, Mierotu* 
brachtliae. Mmtel% whit the adi). 

25 Mammal skins Including Bate, Moles, 
Voles, Squirrels and fiats, 

14 Small Mammal*...... 

1 Bat t *th uncertain)... 

Curiously deformed Hyaena's feet.,, 

1 Spotted Crake {Person* wtruerta) 

1 Stiff-tailed DuckC Erietuaturaleuccphela) 
1 Do. do. do. do. 

1 Cotton teal (tfettapui ceremandtlianu*') 

1 Do. do. do do. 

Head and feet of Lammergeyer ( &yp*Hut 
hithatu #). 

Water Hail (Haling aquations) .. 

Water Snake (IHicrupisthodon plum bieolor) 

1 Snake (Lycedon aullcut) .. 

1 Snake (Laoheeis qramineue) .. 

1 Tree Snake....... 

1 Field Snake (Zaiucnigfagfi Zlatas') . 

1 Sea Snake (tCuhv&rUa r alakadien) .. 

1 Lizard (Jfablapkant macular a) .. 

1 Lizard..... 

1 Tortoise (iVicoritf trijuya) ..... 

Several Fish............ 

Several small Fish... 

2 Crabs..... 

4 Crabs..... 

9 Echiooderms ..... 

2 14 Sea Mic e" .... 

Several Butterflies .. . ... 

Several Hymenoptm...... 


Baunu, N.-W, F. P 0. H. T. Whitehead. 


S. W*Ghiua ..Trustees of the Brl- 

I tiah Museum. 

Murree ..' R. M. A dams, 

Karachi. E. Comber. 

Khandesh eeeaeeeeeseej A.H. Simcox I.C.S. 
Bombay .... ' J 0. G. BoWen. 

Now-her a W. P. C. Tennisou. 

Snkkur .. T>. U. Ommauney. 

K ha aria lift .Oapt. B. Bacon. 

Kuraohi Dist. 1 B. G. Gibson, I.C.S. 

Wana.....] Oapt. J. C. Simpson. 


Jhansi... 
Basse in 


Madras .. 

Bombay. 

Madura Diet.. 

Salsette .. 

Port Blair .. 

Uhotak, Punjab... 


Basse in Fort, near| 
Bombay. 

Do. 


Port Blair 
Karachi 
Do. 

Port Blair 
Do. 


a # 


Do. 




Klinudwa, 0. P. 
Various 


C. Thornhill. 

Oapt. W, G. Liston, 

I.M.8. 

B, M. Dwane. 

A. Simkius. 

Hev. J. E. Tracy. 

R. W. L. Dunlop. 
Lt. Wiilock, 

Civil Surgeon, 
Bhotak* 

A. Ivirke Smith. 

Do. 

Lt. Wiilock, B.I.M. 
E. Comber. 

Do. 

Lt. Wiilock, B.I.M. 
Do* 

Do. 

D. 0. Witt. 

E. Comber. 


Minor Contributions from :— Major H. A. Magrath and Oapt. Lightfoot. 

EXHIBITS. 


The Secretary drew the attention of tho members to the tiger’s head which 
had just been mounted for the Society by Bowland Ward. The specimen was 
presented to the Society by Major A, Stables, R.A.M.C. The head was greatly 
admired by all present. 

The Revd, E. Blatter, S. J., said that it might interest members to know that 
a specimen of the Talipot Palm {Corypha umbramUfera) was to be seen at 
the present moment in flower on the north side of Elphinstone Circle Gardens, 
One of their members, Mr. K. Reeve, was the flest person to draw the Society’s 
attention to it and as it was apparently about 20 years since the last Talipot 
palm flowered in Bombay it was a most interesting event. Some members rifight 
remember that one of these palms flowered in the Grant Medioal College Garden 
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in 1886 and another at the foot of Malabar Hill about 1887. Mr. Mahaluxmivala 
mentioned that one of these palms was also now flowering in the Victoria 
Gardens, Bombay. 

The following papers were then read 

1. On airtight boxes and cases for Natural History specimens with experi¬ 
ments by Mr. John Wallace, C.E., with some remarks on the same subject by 
Mr, H. Maxwell Lofroy, M.A., F.E.S., F.Z,S. 

2. Note on a new Alga (Ohara sp.) found in Bombay Island, by Mr, Vinayak 
Nanabhai Hate, B. Be. 

3. The fear of man in wild animals, by Major R, G. Burton. 

A vote of thanks was passed to the authors of the different papers, all of 
which will bo published in the Society’s Journal. 
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{Continued from page IOC of this Volume .) 

The Bridal Snake (DMY0CALAM08 NYMPH a). 

Synonym, Hydrophobes nympha . 

Nomenclature . (a) Scientific ,—The generic name from the Greek 
$put a tree and *«**m*> a reed, was first applied in 1858 by Gunther 
to one of the species known from the Malayan Archipelago, viz., 
tmtrigatus . Nympha introduced by Daudin in 1803, is from the 
Greek ufap* a bride, probably owing to the light coloured heads of 
the two specimens figured by Russell* in his first volume suggesting 
to his mind the nuptial veil worn by a bride. 

(6) Engli$h.~ThQ Bridal snake suggests itself to me as appropriate. 

(c) Vernacular .—The only name I can find is that used by Russell, 
" Katla vyrien.” 

Dimensions* —I have seen two specimens measuring 1 foot 8 inches' 
and this is the greatest length known to me. 

• Jtod. Serp. Plate* XXXVI and XXXVII. 


1 
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Bodily configuration**- The body is cylindrical, slender for its length, 
and very uniform in girth throughout, perhaps suggesting the form of 
a reed used in the generic title. The head is moderately flattened, the 
snout moderately rounded, and the neck evident. The eye is rather 
large and the iris colourless, so that during life the shape of the pupil 
which is vertical cannot be seen. The nostril is small. The tail is 
rather short, being about one-fifth the total length. The belly is 
strongly angulated on either side. The whole snake is smooth and 
glossy. 

Colour .—Dark-brown or black above, fading somewhat posteriorly 
with from 85 to 50 conspicuous whito or yellowish cross bars in the 
whole length of the snake. These are most conspicuous anteriorly 
where they involve 2 or 3 scales vertehrally and are more widely 
separated there than behind. Frequently they are not pure white or 
yellow, but sullied more or less with a brownish mottling or speckling. 
In the young they are usually yellow, and often but not always tend 
to grow whiter with age ; those shown in our Plate being remark¬ 
ably white. The head in the young is yellow or suffused with yellow 
which tends to become more localized with age and form a more or 
less conspicuous band on the back of the head. The under parts are 
pearly-white, creamy, or yellowish throughout and unspotted. It is 
a very handsome and graceful little snake, the specimens marked with 
pure white as in our plate being remarkably attractive. 

Identification .—(l) The scales are in 13 rows in midbody. (2) The 
praefrontal besides touching its fellow and the frontal is in contact 
with 5 (or (J) other shields, viz the internasal, postnasal, loreal, one 
or two pneooulars and supraocular. (3) The loreal touches the eye. 
There can be no doubt of its identity if these points are sought for in 
the order above given and ure found to co-exist. 

*Haunts .—My knowledge of the Bridal Snake, though very limited, 
points to haunts and habits closely akin to that of the Common Wolf* 
Snake. The first I encountered was in a house on the banks of the 
Chilka Lake. Sitting after dinner in a room on the ground floor l 
saw it moving beneath the chair of a friend. I ran for a stick and 
tried to kill it, believing it to be a young krait. Had the stick been 
a flexible cane I would probably have despatched it with the first 
blow, but I made several ineffectual attempts to strike it, the flticjk 
making an angle with the floor passing over it each time. The 
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-reptile thoroughly scared added to my difficulty by its agile move¬ 
ments. When at length it was wounded I would not pronounce upon 
its identity by lamp light, the gloss on its scales making their detail 
uncertain, but I felt sure I had been dealing with a krait until the 
morning light showed me mistaken. 

Disposition ,—My knowledge of this species is so limited that I 
cannot speak of its disposition, habits, food or breeding. The smallest 
specimen I know of is one mentioned by Gunther which was 6£ inches 
(75 lines) and I should think probably a hatchling. 

Distribution . (a) Geographical. —South India, Orissa, and Ceylon. 
All the British Museum specimens are from Ceylon and South India. 
Jenlon sjwaks of it from Madras, Ferguson from Travnncore and I 
have had two specimens from Orissa (Rumbha and Berhampore), two 
from Triohinopoly, and one from Madras, The exact localities in 
•Ceylon of the British Museum specimens except Trinoomalee are not 
noted, Haly* says that 5 specimens in the Colombo Museum tiro from 
Jaffna| and Willey f only mentions Jaffna and • Anuradapura. 
Ferguson t speaks of one from the South part of the Island without 
specifying further. This is in the British Museum now, viz*, specimen 
T of Boulanger's Catalogue (Vol. 1, p. 371). 

(/<*) Local ,—Appears to be chiefly a snake of the Plains, but thero 
are British Museum specimens from the Nallymally, Balarangam, 
and Cuddapah Hills, altitudes not recorded. 

•(c) Numerical. —1 would call it rather an uncommon snake in 
India, having only collected 5 specimens, Fergusou mentions but 
two specimens in the largo collection at Travanoore. Jordon, however, 
says it is not rare at Madras. 

Lepidosis, Rostral .—Touches G shields, the rostro-internasal sutures 
rather longer than the roatro-nasal. Internasals. —Two ; the suture 
between them about three-lourths to equal to that between the pre¬ 
frontal fellows, about half or less than half the internaso-prefrontal 
sutures. Prmfrontah .—Two ; the suture between them subequal to 
or rather greater than the praffroa to-frontal; in contact with the 
internosal, postnasal, loreal, one or two prrcooulars, and supraocular. 
Frontal ^—Touches G shields ; the supraocular sutures longest, twice or 
nearly twice the parietals which are rather the smallest. Supra- 
9 Finit report, Snakes, tiotomto* June 18SG, p. 10. 

t Spol, Zeylan, April 1900, p* 230. ; Kept. Fauna, Ceylon, 1877, p. 19. 
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oculars .—Length suliequal to, breadth about half that of the frontal. 
Nasals *—More or less divided, or entire and simply perforated by 
the nostril; in contact with 1st and 2nd labials. L<>mtf.-~*8ingle f 
longer than the nasals, about twice as long as high, touching the eye. 
Prmocular ,—One, intervening between the loreal and the supraocular. 
Posloctdars .—Two* Temporals. —Two. SupralalnaU. —7, the 3rd and 
4th touching the eye. Infralabial$.—*)> the 5th largest, nearly twice 
as broad as the posterior sublinguals ; in contact with 3 scales behind ; 
the first meet to form a suture half or less than half that between the 
anterior sublinguals. Sublinguals .—*Two pairs ; the posterior two-thirds 
to three-fourths the length of the anterior ; in contact with the 4th and 
5th infmlabials. Costals .—Two heads-lengtlis after hern! 13, midbodv 
13, two heads-lengtbs before the anus 13 ; vertebral* not enlarged, 
last row not or barely enlarged ; not keeled; apical pits present, 
single. VerUrah .—200 to 243* (Boulenger); markedly ungulate on 
each side. —Divided. Subcaudals.—tio to 38 (Boulenger), 

divided. Anomalies .—Barely there are two prceoculnrs. The supra- 
labials are sometimes 0 or 8. In one of my specimens the 10th to the 
14th subcaudals were entire. 

Two other secies of Dryocalamm , viz., gracilis and davisoni, occur 
within Indian limits. The former should, I think, be noticed here being 
very like ngmpha in colouration and therefore likely to be confused 
with the krait. The latter is not like tho krait, being striped in u 
longitudinal direction and is a Malayan snake which just enters our 
limits in Tenasserim. 1 shall therefore make no remarks upon it, 

Thk Scajics Bridal Snake (dryoCALAMUS GRACILIS ). 

Nomenclature, (a) Scientific ,—The specific title (Latin*graceful) 
was given by Gunther in 1864, in allusion to its graceful form. Like 
its ally ngmpha it is a very attractive little snake, striking in its dainty 
colouration and slender outline. 

(b) English .—The Scarce Bridal Snake, would, I think, be a 
fitting designation. 

(c) Vernacular .—It is too uncommon to have been christened in 
any nati ve dialect. 

♦ There 1 b h decided tendency for these shield* to be more mmieroms in Indian than in 
Ceylon specimens. Thus in fi Ceylon examples they range between 200 and 219, *nd in f0 
Indian examples between 210 and 248, 
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Identification,—If the following points are sought for in the order 
herein given, there can be no mistake in reoognising it. (1) The 
wales in the middle of the body are in 15 rows. (2) The prefrontal 
besides touching its fellow and the frontal meets 5 other shields, viz., 
the internasal, postnasal, loreal, praocular, and supraocular. (8) 
The loreal touches the eye. (See outline figure Diagram.) 

It is a much more uncommon snake than nympha , there being but 
two examples in the British Museum both of which I have examined. 

I collected two others at Berhampore in Orissa, and have seen a fifth 
in the Indian Museum which was referred by Sclaterto its ally 
davisonu This is recorded doubtfully from False Island, Arrakan, a 
most unlikely locality for it to have been collected in. The British 
Museum specimens are from the Anamallay and Ouddapah Hills. The 
only other specimens I know of are two reoorded from Ceylon by Haly,* 
one of which he described as a distinct species under the title 
ferc/usonii. One of my specimens fell from a verandah roof one evening 
after dinner into the middle of a family circle. It was captured find 
sent to me, and at first sight I took it to be a yonng krait. The longest 
.specimen I know of is one of mine which was 1 foot 11£ inches. 

Lepidosis . Ilostral .—Touohes 6 shields, the mstro-intemasal 
sutures rather longer than the rostro-nasal, JnlernasaU .—Two ; the 
suture between them from three-fourths to equal to that between the 
preefrontal fellows, equal to or rather less than the intemaso-pras- 
frontal sutures. Prmfrontals .—Two ; the suture between them three- 
fourths to equal to the prafronto-frontal, in contact with the internasal, 
postnasal, loreal, praooular and supraocular. Frontal, —Touches fi 
shields, the supraocular sutures longest, nearly or quite twice the 
fronto-parietals. Supraoculars.—Length subequal to, breadth about 
half that of the frontal, Nasals ,—More or less divided, in contact 
with the 1st and 2nd supralabials. Loreal .—One, rather longer 
than the nasals, twice as long as high ; touches fcho eye. Prceocular . 
—One, Postoculars, —Two. Temporals .—Two, Supralabials — 7 ; 
; the Brd and 4th touching the eye. Infralahials, —• 5, the 5th largest, 
,and in contact with 2 or 8 scales behind. The suture between the first 
about half that between the anterior sublinguals. $ubUnyuals.-~Tsvo 
pairs; the posterior rather shorter than the anterior, in contact with 


Taprobattian III, ISSti, p, 51. 
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the 4th and 5th infmlabiak Costal#* —Two hends-lengths behind 
the head 15, midbody 15, two heads-lengths before the anus 15; the 
vertebrate not enlarged ; ultimate row not or barely enlarged; no 
keels; opioal pita present, single. Ventral** —109 to 248, angnlate 
laterally* AnaL —Entire. Snbcmidal* .—75 to 87 ; divided. 

Anomalies .--The specimen in the Indian Museum above referred 
to has the anal divided. The costals vary in individuals. The 
Anmnallay specimen in the British Museum has 18 scale rows for it 
considerable distance anteriorly, and the Cuddapah Hills specimen in 
the same Institution 18 for some distance anteriorly and posteriorly. 
Where the rows are 18 that next to the vertebral is unusually large 
owing to u confluence of two rows. When the rows reduce again 
from 15 to 18, the row next to the vertebral coalesces with that below* 

Tite Iridescent Earth Snake (Xknwki.tik Unicouor). 

Nomenclature . (a) Scientific, —The name of the genus was intro¬ 
duced by lleinwardt in 1827, and is from the Greek strange, 
a shield, in allusion to the unusual disposition, and number of the 
shields on the top of the head, many of which are quite peculiar' 
to this'snake. The specific name was also given by lleinwardt and 
refers to the uniform dorsal colouration. 

O') English, —The Iridescent Earth-Snake is the best name for it, 
the beautiful play of colours seen in the dorsal black on reflected light 
calling for special remark. 

(e) Vernacular. —1 know of none. 

Dimensions, —It grows to four feet. A specimen which Evans 
and I collected in Rangoon measured 3 feet 5| inches, and (loloneh 
Evans has had one 4 feet 1 inch long. 

Bodily configuration , etc .—The body is of remarkably uniform 1 
girth in its whole length, and broader in its lateral diameter than 
in the ventro-vertebral. The head is spatulate, the snout broadly 
rounded, and the head merges into the body without indication of a 
neck. The eye is remarkably small and the iris very dark so that the 
pupil is with difficulty discerned in life. When scrutinised closely 
the iris is seen to bo dark-brown in colour, and the pupil vertically 
clliptioal. The nostril is small, the tail is decidedly short, measuring 
from, about one-tenth to one-eleventh the total length of the gjaak?*- 
The wdiole snake exhibits an unusually high polish to its scales* 
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Colouration.-—One of the most, remarkable characters of this 
snake whioh is remarkable in so many ways, is the brilliancy of the 
iridescence seen on its scales when the light is allowed to glance 
on them. Flower * thus remarks upon it: “ The iridescent colours 
of this snake are most beautiful, and wonderful. As it crawls along, 
the curves of its body flash brilliant lights of emerald-green, 
copper, blood-red, purple and eleotrio-blue, while the actual 
colour is a very dark rich coffee-brown.” The specimens I collected 
in Burma were black or blue-black rather than brown. The last 
three oostal rows are more or less heavily margined with whitish, 
the last often uniform whitish. The young are coloured similarly 
except that they have a yellowish or whitish head, or collar, but no- 
indication of either remains during adult life. Reinwardt thought 
that these white-headed specimens constituted a distinct speoies to whioh 
he assigned the name leucocephalm. The upper lip and underparts 
are whitish (Flower says pale yellow) with sometimes slatish 
streaks. The tail is streaked or mottled beneath. 

Identification .—The shields are so peculiar in this snake, that 
one might mention several conditions whioh are unique, or nearly 
so, by whioh identification is certain and easy. Perhaps the easiest 
way to recognise it is by noticing that the frontal touohes 9- 
other shields. Another method is by the fact that the rostral 
touches i shields, viz., the internasals, and first labials only. In all 
other snakes where it toncheg 4 shields only these are the nasals, 
and first labials. Agaiu excepting two vipers, viz., Erutoeopki* 
mcmahoni and J’seudoeerastcs persicus (both of whioh have only 
small scales on the top of the head), it is the only snake within 
Indian limits in which the nasal does not touch the rostral. Again 
it is the only snake in whioh the 3rd labial touohes the nasal 
and not the eye. 

•Haunt*.-—As its English name implies it is a burrowing snake, 
living entirely beneath the soil; It is rarely seen above the 
•Bifooe except when following up its quarry or under accidental 
circ ums ta nces . One oaptured in the upstairs verandah of the General 1 
Hospital in Rangoon had probably been oonveyed there in the 
earth of one of the pot plants. 


* P.Z. S„ 189#, p. 847. 
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Jhave bad very little experience of it in life, bat 
it is obviously a plucky and vicious reptile from an incident 
recorded by Theobald* who says: “ The following illustrates its 
ferocious nature. I once remarked a Ptyaa (m Zammis) mucom* 
some five feet in length, in the hedge of the Circuit House of 
Bassein. On running downstairs, tho snake had vanished, but in 
searching 1 saw its tail sticking out of a hole beneath a wooden 
plant-case. Do what I might I could not drag it out, as it seemed 
held fast within. I therefore with some trouble overturned the plant* 
case, and then saw that the unlucky Ptyas was firmly pinned by a large 
Xenopdtis into whose hole it had unwittingly filtered. The Xeno~ 
pdtk seemed about four feet in length, but on perceiving itself un¬ 
covered, released its hold of the Piyas^ aud made its escape/' 
Flower says: u A young snake of this species that I kept alive was 
fairly quiet from the first, and after one day *s (captivity never attempt¬ 
ed to bite when handled. An adult specimen when excited would 
twist itself into an irregular pile o t tight coils, except the tail, which 
was held on one side, raised from the ground, and the tip kept 
vibrating at a great speed.” Colonel G. H. Evans tells me of one that 
flattened itself, drew hack, and several times snapped at a stick 
advanced towards it. 

Habits .—The Iridescent Earth Snake is said to be nooturnal in 
habit. Whether this is strictly speaking true I am not certain. 
Under cover of subterranean darkness it appears to be very alert 
during the day judging from the hasty and determined way the one, 
mentioned by Theobald, attacked and secured its Dhoman intruder. 
On one occasion in Bangoon one was sent to me in the net of 
devouriug a snake during the day time. The one found in the 
General Hospital verandah in Rangoon was seen abroad in 
daylight. 

Most of my specimens were met with in the months of July, 
August and September. * 

F(M)d.~~One in Rangoon had eaten a rat, another a mouse, and a 
third was eating a snake, the buff striped keel back ( TropuJonatv# 
stoUrtu*). Gfintherf says it feeds on small mammals which it hunts 
for in their subterranean holes. Colonel <i. H. Evans tells m* the 


* Cm. Bnpt. Brit. Bunni* 1868, p. 87. 
t B^t. Brit. Jnd., 1884, p. 181. 
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large specimen referred to above had eaten two fair-sized rats, and he 
has found o field rat taken on another occasion. 

Breed in;/. —I know nothing of this, and can find no allusion to the 
subject. 

Distribution, (a) Geographical. —Burma, Indo-China, Malay 
Peninsula and Archipelago. 

It is only found in the lower part of the Burmese Province, prob¬ 
ably not above the 20th parallel if indeed it reaches as far North as 
tiiis. In Indo-Chinu it is only recorded from the South. In the 
Malayan Peninsula it extends from Sumatra to Celebes. 

I do not credit South India as part of its habitat, the authority for 
whioh rests on a single example from Triohinopoly now in the Indian 
Museum. If the specimen came from there at all, I feel confident it 
had been imported. 

(5) Local .—It is a snake of the Plains and in Lower Burma is 
quite one of the common speoies to be met with, about Cantonments 
and the precincts of men as well as farther afield. 

Lepidosis. Rostral. —Touches four shields only, vi:., the internasals 
and first labials. Iui«rnasals. —Two, the suture between them about 
one-third that between the prwfrontal fellows, one-lialf or less than half 
the internaso-prssfrontal sutures. PrcBfrontah. —Two, the suture be¬ 
tween them twice or more than twice the prmfronto-frontal suture ; in 
contaot with the internasal, nasal, praocular, and frontal. Frontal .— 
Touches it shields, the sutures with the lateral pariotals longest, 
the prsaocukr sutures ape longer than the supxaooular (another unique 
character). Supraocular* .—About bne-third as long, and one-fourth as 
brood as the frontal. Parietal*. —Three, a median posterior separat¬ 
ing two lateral shields. OccipitaU.~Tvio, placed behind the lateral 
pariotals; not in contact. Ratals. —Two, the nostril is quite contained 
in the anterior, and involves abont the median two-fourths of the suture 
between ; not in oontact with the rostral; touohes the 1st, 2nd and 
3rd labials. Loreal, —Absent. Prceomlar. —One large, extensively 
in contact with the frontal. Postocvlars.—'Tvto, the upper larger : 
almost unique in being as large or larger than the temporals. Tem¬ 
poral*,— Two. Supralabialt.—ii, the 1st meets the internasal in front of 
the nasals,, the 4th and 5th touch the eye, Infralabials.— 8, the 3rd 
largest and in contact with two scales behind. Sublingual*. —One pair. 

Costal*.— -Two heads-lengths behind the bead 15, midbody 15 ,* two 
a 
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heads*lengfchs Wore antis 35 5 vertebrals not enlarged ; last row 
slightly if at all enlarged 5 keels absent everywhere ; apioal pits 
absent. Vtntrah .—175 to 190 (in my Burmese specimens), 180 to 
196 (Flower gives for specimens from Siam), 166 to 198 (Sou-* 
longer) : not very broad, being hut twice the breadth of the last 
costal row and at least two of the last costal rows are visible on each 
side when the snake is laid over on its back. Anal.*— Divided. 
Svbcaudah.— rThe 1 st or 2 nd entire followed by from 24 to 81 paired 
shields. 

Anomalies .—The postocular is single in some specimens. 

] hut it ion. —The prcema,villa carries 10 small teeth, 5 on each side. 

The maxilla supports about 88 small snbaqual teeth. 

The palato-pt^yyoid array are largest in the middle—where they 
are larger and stronger than all the teeth in the other jaws—and 
diminish in size before and behind. The palatine number 11 to 18, 
the pterygoid 12 , the latter set occupying about three-fourths the 
length of jaw that the former does. 

The mandibular number 82 to 88 , and are rather smallest anteriorly 
and posteriorly. This bone demands speoial remark from the fact, that 
about two-thirds of the posterior part of the dentary bone (i. e. 9 that 
part supporting the teeth) is not articulated with the articular bone, 
but is loose. I believe this peculiarity, at any rate to a proximate 
degree, is not to be seen in any of the Indian Snakes except the genus 
J } olyodo nt. aphis. 

In Plate V 1II of this series we figured some of the kraits which 
have been confused with one another in the past, and in Plates IX 
and X we have shown some of the harmless snakes that have been 
confused with the common kraifc B . cceruleus. 

I think the first point that will strike many of the readers of these 
articles is that snakes, whioh appear so different with regard to their 
colour and markings, should be mistaken for one another at all, yet 
the fact remains that all of the harmless snakes we have dealt with 
have been wrongly considered kraits by many, and too in some cases 
not only by people little acquainted with ophiology, but by those in the 
care of Museum collections, who have specimens at hand with which 
to compare a doubtful snake. In several Museums I have found speci¬ 
mens of Lywdons plaoed with specimens of Bmgarus and ,/vkt 


versa* 
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The snake which bears the mast marked superficial resemblance to 
the krait is Lycodon striatus . Nearly all the specimens I have seen 
have been black or blackish, not brown as shown in our plate (IN, fig. 
4 ). Its reserablanoo to a young krait (J3. mrulrm) is very remarkable. 
The dimensions of an adult are about the same as a krait in its first 
year, both are black, and both have very conspicuous white cross bars* 
It will be remembered tliat I remarked upon the conspicuousness of 
the white bars in the young krait anteriorly, although in the adult, 
they are usually obscure or completely absent in front. Both have 
the lips, and underparts completely white. In both the eye is a black 
jet-like bead in which the pupil cannot bo discerned. In both the 
beautiful gloss on the scales claims special attention. Both are ox- 
tremely likely to be met with inside habitations, and especially at 
night. On the other hand if one comes to notice scale characters it 
will be seen how very different the two snakes are, so different indeed 
that attention to one or two of the many differences can admit of no 
confusion between them. Thus the enlarged vertebrals of the krait 
are absent in the Lycodon and tho subcaiidals which are entire in tin* 
krait are divided in the Ly codon* Besides this tho scale rows are 
15 in the whole body length of the krait and have no apical pits, 
the anal shield is always entire, there is no loreal, there is only one 
temporal, there are but 4 infralabials, added to which the pupil is 
round. In L, striatus on the other hand the scales are 17 in tho 
anterior and mid parts of the body, 15 behind, have single apical 
pits, the anal is usually divided, a loreal is always present, there are 
two temporals, fi iufralabials, and tho pupil is vertical. 

In the two Dryocalami dealt with the resemblances to the krait 
affect the same features detailed under Ly codon striatus which are 
those which most readily catch the eye. 

By lamp light I have been deceived as to their ideutity taking 
both species at first sight for the krait. The differences in lepidosis 
between them and the krait are the same as those detailed under 
Lycodon striatus. 

It is always a matter of surprise to me that the common variety of 
the Common Wolf-Snake can be mistaken for the krait. I see very 
little if any resemblance between the two, still nearly every specimen 
sent in to me is sent in as a krait. On two or three occasions, 
however, I have seen a resemblance between the dark variety 
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{olkf&zMuhw) and the krait so striking that I have been very much 
on my guard in handling it Once grasped, and its movements con¬ 
trolled all doubts are set at rest at a glanca. The resemblances, and 
differences affect the very points detailed under Lyeodon striatus. 

The Iridescent. Earth-snake only resembles the krait (/?, casrulms) 
in being a glossy black. It should never be confused with this snake 
though for the black is uniform. There might be some justification 
for its confusion with the black kraits (llvidus and nijjer), but it only 
occurs in a geographical area quite distinct from that of these two 
kraits which are only known from the Brahmaputra Basin, and the 
low hills in and around it. The absence of enlarged vertebrals, and 
the divided condition of the suboaudal shields are each sufficient to 
negative confusion with any krait. 


(To be Continued 
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A LIST OF THE BIRDS OF THE BHAMO DISTRICT, 
UPPER BURMA. 

BY 

Major H. H. Harington (92nd Punjabis). 

Part IL 

(Continued from page 12S of this Volume .) 

SAXIOOUNjE. 

142. (608) PkatiNcola CAI'UATA, (Linn.).—(The Common Pied Bush- 

Chat.) 

Found in the plains round Bhamo. 

143. (610) Pratinuola maura, (Pall.)—(The Indian Bush-Chat.) 

Breeds up at Sinlum in the bracken round the Military Police Poet, on the 

more or less open hill-top. 

I was unsuccessful in finding any of their nests. When 1 first got up there, 
there were no birds about, but within a few days of the end of April, they 
had appeared, and when I came down, all evidently had nests, by their excited 
behaviour. 

144. (614) Okeu ola jekponj, Blyfch.—(Jordon's Bush-Chat.) 

Breeds in the long grass below the polo-ground at Bhamo during April and 
May, and its nest is one of the most difficult to find. 

0 145. (615) Orkicora eerrica, (Hodgs.)—(The Dark-grey Bush-Chat.) 

I found two nests with eggs in April at Sinlum. One, found about 6 p. m, 
on the 18th April, had four fresh eggs, the nest being placed on the top of a 
road-cutting about seven feet from the ground. On the 21st I was passing 
the same spot with a friend, and showed him where I had taken the eggs of 
& melanop* from a hole a few feet below that of the nest in question, and then 
putting my hand into the latter nest, 1 was astonished to find a cuckoo's (?) 
egg, the egg being a pale blue with a few spots and very much of the same 
colour as the eggs of 0 . ferna taken on the 18th, but paler. The 
Cuckoo probably laid this egg the morning after I had robbed the nest, as no 
doubt it had found the nest the day before and marked it down for the follow¬ 
ing morning, when it would have its egg ready. 

JltmClLUNAB. 

146. (632) Heniccrus schistaokos, Hodgs.—(The Slatey-backed Pork- 

tail.) 

Recorded by Col Hippon. 

I saw Forktails on two or three occasions, but as I was hoping to find 
their nests, did not shoot any. 

147. ' (636) CuiMAiutuouNis RtucoemiAurs, (Vig.).—(The White-capped 

Redstart.) 
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148. (639) Rtmci.u.A vroxtalu, (Vig.)—(The Blne-fronted Redstart.) 
Both recorded by Col. j&ippon. 

* 149. (646) Ruyaoornis fuuiunosus, (Vig.)—(The Plumbeous Redstart.) 
Two nests at Sinlum, both containing four eggs, one on the side of a cutting 

just above a stream, the other in a hole of a rock overhanging a stream ; nests 
made of moss lined with hair and grass. 

150. (647) Cyanecula. sckcica, (Linn.)—(The lted-spottcd Blue- 

throat.) 

Recorded by Col. Rippon. 

* 151. (650) Calliope camtsciiatkensis, (Grael.)—(The Common Ruby- 

throat.) 

Three male specimens. 

0 152. (653) Tarsjcskr cnRys.KW, Hodgs.—(The Golden Bush-Robin.) 
One specimen. 

* 153. (654) Iantuia nun lata, Hodgs.—(Tho Red-tlauked Bush- 

Robin.) 

One specimen. 

6 154. (659) Notodkla lkccuka, (Hodgw.)—(The White-tailed Blue 

Robbin). 

Not uncommon near streams, the cock birds being more plentiful than 
the hens, having a very pretty song. 

165. (663) Copsychus saui.aris, (linn.)—{The Magpie-Robin.) 

Common round Bhamo. 

156. (664) 0ittocinola mackuila, (Umcl.)— (The Shama.) 

Recorded by Col. Rippon, 

TlJKmWN.K. 

167. (679) Mekula pkotom ome lain a, (Cab.)—(The Black-busted 

Ouzel.) 

Recorded by Col. Rippon. 

* 158, (680) Mekula okscura, (Gmol.)—(The Dark Ousel.) 

Fairly plentiful at Sinlura, and in the beginning of May were still in small 
parties and had no signs of beginning to breed. 

* lo9. (686) Geociculla citimna, (Lath.)—(The Orange-headed Ground - 

Thrush.) 

Two specimens. 

ICO. (693) Fktropbkla cyanu*, (Linn.)—{The Western Blue Hook- 

Thrush,) 

Recorded by Salvador!, 

0 161 (698) Oreocxncla dauma. (Lath.)—{The Small-billorl Mountaiu- 

Thrush.) 

One specimen. 

0 162. (702) Okeoccncla mxoxi, (Seobh.)—(The Long-tailed Mountain- 

Thrush.) 


Two specimens, 
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Flooring. 

163. (721) Ploceus atriuula, Hodge — (The Eaitern Baya.) 

Recorded by Salvadori. 

164. (723) Floceus manyar, (Horsf.)—(The Striated Weaver-bird.) 

Were beginning to neat as I left Bhamo. 

VlDUINAC. 

165. (726) Munia atricapilla, (Vieill.)—(The Chestnut-bellied 

Munia.) Common in the plains. 

166. (735) Urloncha punctolata, (Linn.)—(The Spotted Munia.) 

Recorded by Salvadori. 

0 167. v 735a) Urloncha topela, (Swinh.)—(The Chinese Munia.) 

One specimen at Sinlura, about 5,000 feet 

168. (739) Spor/EGINTijus flavidiven jris, (Wallace.)—(The Burmese 
Bed Munia.) 

Recorded by Col. Bippon. 

Fringi LUNAS, 

* 169. (754a) Propasher vinackus, David and Oust.—(The Vinaeeous 
Rose-Finch.) 

Cat. of Birds, vol. XII, p. 416. 

“ Adult male (Type of species).—Dark crimson, the feathers being blackish 
with dark crimson edges ; lower back and rump finer crimson or deep rosy ; 
upper tail-oo verts blackish, edged with dark crimson like the back; bastard- 
wing, primary-coverts and quills blackish, edged externally with reddish brown, 
the inner secondaries with a large spot of rosy pink at the end of the outer 
web ; tail-feathers black ; crown of head deep crimson ; a distinct eye-brow of 
lanceolate pearly rose-tipped feathers ; lores dusky blackish; sides of face, 
ear-coverts, and sides of body deep crimson, with faintly indicated blackish 
shaft-lines, more distinct on the abdomen, which is paler rose-colour; thighs 
black, under tail-coverts blackish, tipped with rose-colour ; under wing-<*>verfcs 
and axillaries sooty black ; quills dusky block below, a little more ashy on the 
inner web: * bill brown, feet reddish grey ; iris reddish chestnut.’ (A. David). 
Total length 6'5, oulmeu 0*5, wing 2*8, tail 2*2, tarsus 0*8. 

Hab ,~Western China.’* 

One male specimen. 

170. (761) Carpodaoub erythkintj!?, (Pall,)—(The Common Rose- 

Finch.) 

Recorded by Col. Bippon. 

171. (776) Passer domesticcs, (Liun,)—(The House Sparrow.) 

Have seen a few in Bhamo. 

172. (779) Passer montan us, (Lina.)—(The Tree Sparrow.) 

The Common Sparrow of the district, and found round most Kachin 
villages except those at about 5,000 feet. 
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• 178. (780) Passer wnnabiomeus, (Gould.)—(The Cinnamon Tree. 

Sparrow.) 

Over 5,000 feet. Hare seen many round Siuluiit, nests in holes of trees. 

Emiiemsina:. 

0 174. (80S) Melophus uelanictkjccb, (Gnu)—(The Crested Bunting.) 
Keeps to flocks well into the middle of March. I saw some in old hill 
cultivation round Sinlum in pairs. Probably nests in May, 

HlRUNDlNlIUE. 

175. (809) Corns sinensis. (Gray.)*-(The Indian Sand-Martin.) 

Nests in holes along the river bank. 

176. (813) Hibundo rustioa, Linu.—(The Swallow.) 

Becorded by Col. Eippon. 

177. (814) Hi RUNno ourruRAUS, Scop .— (Tin Eastern Swallow.) 
Becorded l>y Salvadori. 

178. (818) Hlrundo smithix, Leach.—{The Wire tailed Swallow.) 

The common Swallow of the district. I have seen no signs of it nesting 

there. 

MoTACILUIME. 

179. (826) Motacji.ua AI.BA, Linn.—(The White Wagtail.) 

180. (827) Motacii.ua ui:it(x>psis, Gould.—(The White-faced Wagtail.)' 

181. (880) Motactt.ua IIODGSONI, G. R. Gray.—(Hodgson’s Pied 

Wagtail.) 

182. (837) Motauilla uitreola, Pall.—(The Yellow-headed Wagtail.) 

183. (841) Ant hus macttuatuh, Hodgs.—(The Indian Tree-Pipit.) 

184. (845) Antuub itU-UAmu, Vioi 11.—(Richard's Pipit.) 

185. (846) Antuub stkiolatfs, Blytli,—(Blyth's Pipit.) 

The above all recorded by Col. Eippon. 

186. (847) Anthus uuvunus, Vieill.—(The Indian Pipit.) 

Becorded by Salvadori. 

Alaudid/E. 

187. (860) Ajaida arvensis, Linn.—(The Sky-lark.) 

I heard many larks singing in the Loije Talley, and 1 presume they were of 
his species, but I did not shoot any specimens. 

Nectarinxinas. 

188. (882) JEtiiopyha sijikuia;, (Tick.)—(The Himalayan Yellow- 

backed Sun. bird.) 

189. (883) ^Etiiol'vua anoeksoni, Oates.—(Anderson’s Yellow-backed 

Sun-bird.) 

, 190. (884) ^Btiiopyqa oaka, Hume.—(The Tenasserin Yellow-backed 

Sun bird.) 

Becorde by Salvadori. 

191, (887) jBruomu iunicauda, (Hodgs,)—(The Fire-tailed Yellc^- 
backed Sun-bird.) , 
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192. (889) iETHOPYOA dabryi, (Verr.)~Dabry’s Yellow-backed Sun- 
bird.) 

9 193. (890) 2Ethopy(*a haturata, (Hodgs.)—(The Black-breaftted 

Yellow-backed Bun-bird.) 

Three specimens, 

194. (892) jEthopyua nepalknbib, (Hodgs.)—(The Nepal Yellow- 

backed Bun-bird.) 

195. (895) Auacuneohthra asiatica, (Lath.)—(The Purple Sun-bird.) 
The above all recorded by Col. Rippon, with the exception of A . com. 

Abaci* iothkkin/E. 

° 190. (900) Ahaohnotiikha Maona, (Hodgs.)—(The Larger Streaked 

Spider-hunter.) 

One specimen. 

197. (909) Araciinothera mingikortris, (Lath.)—(The Little Spider 

hunter.) 

Recorded by Col. Rippon. 

DinjEinA:. 

198. (914) Dictum oiirysobkhuojm, Temm.—(The Yellow-vented 

Flower-pecker,) 

Recorded by Col. Rippon. 

* 199. (915) Dioaujm iGNXPECTtJS, (Hodgs.)—(The Fire-breasted Flower- 

pecker.) 

Very common in the Hills. 

200. (910) Dicacum eoNcmou, Jerd.—(The Nilghiri Flower-Pecker.) 
Recorded by Col. Rippon. 

PlTTIDAl. 

201. (927) Pitta nkpalensih, (Hodge,)—(The Blue-napod Pitta.) 

202. (935) Pitta guculkata, Haiti.—-(The Green -breasted Pitta.) 

The above two recorded by Salvadori. 

PiniNAi. 

203. (950) Gbginub occipitalis, (Vig.)—(The Bluok-naped Green 

Woodpecker.) 

204. (951) Gkcinur ciiLOROLOPittrs, (Vieill,)—(The Small Himalayan 

Yellow-naped Woodpecker.) 

The above two recorded by Salvadori. 

0 205. (955) CHRYftOPHLErtMA FtAViNUCUA, (Gould.)—(The Large 

Yellow-naped Woodpecker.) 

One specimen. 

*206. (958) Gecin ur/as orantia, (McClell.)—(The Northern Pale- 
f ; ihe^ded Woodpecker.) 

One specimen. . 

* *297* (902) IteUJHQCOFUH cabanisi, (Mrfh.),—*(The Chinese Pied Wood- 

- ' i ■, » •. . ;P^okw.) 4 , 

One specimen. 

8 
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208, CW7) Dendbocopus mac ti f (VieiU,)—(The Fulvous-breasted Pied 
Woodpecker,) 

Recorded by Oates. 

*209, (974) Iyngipioub PYaMAUJS, (Vig,)—(The Himalayan Pigmy 

Woodpecker.) 

Three specimens. I think mine belong to this species, as they have the four 
central tail-feathers black, also the upper tail-coverts black. 

I found a nest containing young birds on the 23rd April. I fancy they most 
be very early breeders. 

210. (975) Iynoipicds canicapillits, (BJyth.)—(The Burmese Pigmy 

Woodpeoker.) 

Recorded by Oates. 

211. (978) Pyrhhopioub pyrrhotis, (Hodgs.)—(The Bed-eared Bay 

Woodpeoker.) 

Recorded by Rippou. 

212. (983) Microptkrnub PHAtOGEPS* Blyth.—(The Northern Rufous 

Woodpeoker.) 

213. (988) Tioa javanenbis, (Ljung.)—(The Common Golden-backed 

Three toed Woodpecker.) 

The above two recorded by Balvadori. 

214. (989) Tioa shore!, (Vig.)~ (The Himalayan Golden-baokcd 

Three-toed Woodpecker.) 

Recorded by Ool. Rippon. 

216. (992) Chrysocolaptes gctticristatuh, (Tick.)—(TiokelTs 

Golden-backed Woodpecker.) 

216. (998) Thriponax peddeni, (Blanf.)—(The Burmese Great 
Blaok Woodpecker.) 

The above two recorded by Salvadori. 

PiOUMNINifc. 

* 217. (1001) Picumnus innominatub, Burton.—(The Speckled Piculet.) 
Three specimens. 

* 218. (1002) Sabxa ochuacka, Hodgs.—(The Rufous Piculet.) 

Patent bird and three eggs brought in by a Kaohin on the 27th April, Nest 

said to have been in the hole of a bamboo. 

Iynoin^. 

219. (1003) Iynx tobquilla, Lina.—(The Common Wryneck*) 

. Recorded by Col. Rippon. 

Capitonidac. 

* 220, (1007) Meoal/bma virens, (Bodd.)—(The Great Chinese 

Barbet.) 

Very noisy in the Hills: can be heard calling all day in the lower valleys. 

221. (1009) Thkrkiceryx unratus, (VieiU.)-(The Lineated Barbet^ 
Common round Bhamo. 
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222. (1012) Oyanops asiaticja, (Lath.)— (The Blue-throated Barbet.) 
Becorded by Col. Rippon. 

0 223. (1017) Gyanops prankuni, (Blyth.)—(The Golden.throated 

Barbee.) 

Fairly plentiful in the Hills, nesting in holes of dead trees. I failed 
however, to get any eggs. 

224. (1010) Xantholasma hawatooephala, (Mfill.)—(The Crimson- 

breasted Barbet.) 

Very common in the Fort at Bhaxno. I saw several nesting in holes before 
I left. 

COBACIADAS. 

225. (1023) Cokacus appinis, McClell.—(The Burmese Boiler.) 
Common in the plains. 

MeBOPIDAL 

226. (1026) Manors vikidis, Linn.—(The Common Indian Bee-eater.) 
Common in the plains. 

227. (1027) Merops philippi nus, Linn.—(The Bine-tailed Bee-eater.) 
Recorded by Col. Bippon. 

° 228. (1031) Nyctiobnis athkktoni, (Jard. and Selby.)—(The Bine- 

bearded Bee-eater.) 

onoe oangbt two of these in onr mess-room in the Fort years ago. 

Aloedinidas. 

229. (1033) Geryle vakia, Strickl.—(The Indian Pied Kingfisher.) 
Common along the Irrawaddy. 

230. (1034) Geryle louubjub, (Temm.)—(The Himalayan Pied 

Kingfisher.) 

I saw a pair along the river at M’ba Kha, but was unable to shoot them. 

231. (1035) Alokdo isfida, Linn.—(The Common Kingfisher.) 

Found in the plains. 

232. (1037) Aloedo mend*ting, Horsf.—(The Malayan Kingfisher.) 

233. (1040) Oryx tridactyla, (Pall.)—(The Indian Three-toed 

Kingfisher.) 

234. (1048) Pelabgopsis gurial, (Pearson.)—(The Brown«headed 

Stork-billed Kingfisher.) 

The above three recorded by Salvadori. 

236. (1044) Halcyon smybnrnsis, (Linn.)—(The White-breasted 
Kingfisher.) 

Common in the plains, and very noisy, 

BUCEBOTIDjK. 

%% (1061) Diohocbbos dicobnis, (Linn.)—(The Great Hornbill.) 
Recorded by Oates. 
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# 237. (1063) Anthracoceros albirobtris, (Shaw & Nodd.>-(The 

Indo-Burmese Pied Hornbill.) 

Two specimens. 

I saw other Horn bills in tho Hills, but was unable to procure them. 

Upupidas. 

238. (1067) TJpitpa indica, Reich.—(The Indian Hoopoe.) 

I saw some with white on their crest. Col. Rippon records U. epops 
from Yunan. It is probably migratory in the cold weather, as I have got them 
in the Myitkyina District. 

Cypreud.*. 

239. (1076) Tacuornis infumatur, (Bolster.)—(Tho Eastern Palm 

Bwift.) 

A few nests in the eaves of nearly every Kachin house. 

Capri Min.mr)/E, 

240. (1093) Gaprtmulotts macruuur, Horsf.—(Horsfield's Night jar.) 
Recorded by Salvadori. 

Trooonidas, 

241. (1101) Harpactes erytiikocephaluh, (Gould.)—The Red. 

headed Trogon.) 

I saw some in the lower valleys. 

Oucummjb. 

° 242. (1104) Cuoulub canobus, Linn.—(The Cuckoo.) 

Common in the Hills round Sinlum. 

243. (1106) Cugulus pouocephalus, Lath.—(The Small Cuckoo.) 

244. (1107) CuctTLTJs micropterus, Gould.—(The Indian Cuckoo.) 

The above two recorded by Col. Rippon, 

245. (1108) Hieidcoccy x. sparverioidks, (Yig.)—(The Large Hawk* 

Cuckoo,) 

Recorded by Salvadori, 

a 246. (1.116) Chrysococcyx maoulatus, (Grael.)—(The Emerald 

Cuckoo.) 

Two specimens. 

247. (1117) Surniculus lugubk is, (Horsf.)—(The Drongo Cuckoo.) 

I watched one calling near me quite a long time. It has a monotonous 

whistling note. 

248. (1119) Ooccysteh coromandob, (Linn)—(The Red-winged Crests 

ed Cuckoo.) 

Recorded by Col. Rippon. 

I took the following eggs while, at Sinlum:— 

(1) A rich glossy blue egg from a nest of Bdhm yunnanmsis measuring 
l*0S x*87, very like that of th $ Babax but of a totally different shape. 
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(2) A pale blue egg with numerous red spots, measuring *77 x *54, from 
the nest of Suya auperdliaris, to which eggs it has a very strong likeness, 
only being considerably larger. 

(8) A pale blue egg with a very few pale indistinct darker blue spots, 
measuring *94x^66, taken from the nest of O.ferrea referred to before, 

(4) A white egg with indistinct pink smudges, measuring *76 x *58, from 
a nest of Staehyrhia nigricep* V 

Phootcophainak. 

249. (1120) Eudynamih honokata, (Linn.)—(The Indian Koel.) 

In March I procured two eggs of this Cuckoo from a Magpie’s nest, 

250. (1122) Rhopodytes viridirosteis, (Jerd.)—(The Small Green- 

billed Malkoha,) 

Recorded by Col. Rippon. 

261. (1123) Rhopodytes t&istis, (Less)—(The Large Green-billed 
Malkoha.) 

Plentiful both in the plains and in the hills, 

252. (1130) Centhopuh sinensis, (Bteph.)-(The Common Couoal.) 
Recorded by Salvador!. 

PlSTTACIDAC. 

258. (1130) Palaeornis indobormanicus, Hume—(The Large Bur¬ 
mese Paroquet.) 

Recorded by Salvadori. 

254. (1140) PaljEornis uosa, (Bodd.)—(The Eastern Blossom-headed 

Paroquet.) 

Recorded by Col. Rippon. 

255. (1145) Palasornis pasciatus, (Mlill.)—(The Red-breasted 

Paroquet,) 

Recorded by Salvadori. 

STRtGES. 

Buboninas -(Sub-Family.) 

256. (1173) Scops gid, (Scop,)—(Scops Owl.) 

267. (1175) Scops spilockpualus, (Blyth.)—(The Spotted Himalayan 
Scops Owl.) 

258. (1178) Scops bakkam<ena, (Penn,)—(The Collared Soops Owl.) 

259. (1188) Glaugimum cuculoides, (Vig.)—(The Large Barred 

Owlet,) 

The above four recorded by Salvadori. 

* * 260. (1186) Glacciwum brodiki, (Burton.)—(The Collared Pigmy 

Owlet.) 

One specimen. Fairly plentiful in the hills. Has a whistling bi-sy]labic 
note. 

M ^7* (ii8Tj KfNox BCDTCuiTA, (RaiS.)—(The Brown Hawk-Owl.) 
Recorded by GoL Rippon. 
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AOCIPITEES. 

Falcon in as. 

♦262. (1210) Ictinabtub MALAYF.N8I8. (Reinw,)—(The Black Eagle.) 
One specimen. 1 saw another bird near Si alum. 

268. (121?) Spilobnis ch bela, (Lath)—(The Crested Serpont-Eagle.) 
Recorded by Salvador. 

261. (1223) Haliaktus j.kucoryphos, (Pallas.)—(Pallas’s Fishing 

Eagle.) 

Recorded by Oates. 

Fishing Ragles are very plentiful along the Irrawaddy, and as we oame 
up the river in March we saw several nests with the young birds sitting in 
them, but to which species they belonged I cannot say. 

265. (1228) H alias run Indus, (Bodd.)—(The Brahminy Kite.) 
Common in plains and Loije Valley. 

266. (1229) Milvus govinda, Sykes.—(The Common Pariah Kite.) 
Kites are very common in the PlainB dining the dry weather, and I think are 

of at least two kinds. 

267. (1237) Circus asruginosus, (Linn.)—(The Marsh Harrier.) 
Recorded by OateB. 

268. (1244) Astor Radius, (Gmel.)—(The Shikra.) 

Recorded by Salvador!. 

269. (1246) Lophospieias trivirgatub, (Teram.)—(The Crested Gos- 

Hawk.) 

Recorded by Col. Rippon. 

270. (1248) Aocipiteb viroatus, (Reinw.)—(The Besra Sparrow- 

Hawk.) 

Recorded by Salvadori. 

*27 1 . (124bo) Accipiter mblanoschistus, Hume. 

One specimen. 

272. (1249) Pebnibcri8Tatus,(Cuv*)— (The Crested Honey-Bussard.) 

273. (1267) Microhierax eutolmus, (Hodge.)—(The Red-legged 

Falconet.) 

Both recorded by Oates, 

COLOMBO. 

274. (1271) Orocofus phj£NICOpterus, (Lath.)—(The Bengal Green 

Pigeon.) 

275. (1278) Osmotreron bicincta. (Jerd.>~(The Orange-breasted 

Green Pigeon,) 

276. (1281) Treron nbpalenbib, (Hodgs.)—(The Thick-billed Green 

Pigeon,) 

277. (1282) Sphenocercus apicioauda, (Hodgs.)—(The Pin-tailed 

Green Pigeon.) 

278. (1284) Carpqp&aoa acnea, (Linn.)—(The Green Imperial 

Pigeon.) 
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279. (1267) Ducum qkibeicapilla, Wald.—(The Grey-headed Im¬ 
perial Pigeon.) 

260. (1291) Ohaloophaps indica, (Linn.)—(The Bron*e-winged Dove.) 
The above were ail proonred by ns when in the Hills. 

281. (1292) Columba intermedia, Striokl.-H(The Indian Bine Book* 
Pigeon.) 

Recorded by Salvadori. 

288. (1304) Turtur oriental!*, (Lath.)—(The Rufous Turtle-Dove.) 
Common in the Hills. 

284. (1308) Tortbr TiGBrotra, (Temm.>~(The Malayan Spotted 
Dove.) 

Common in the plains and valleys; does not ascend the hills to any 
height. 

265. (1811) CEnopopelia tranqurbarica, (Herm.)—(The Bed Turtle- 
Dove.) 

Fonnd in the plains. 

CALLING. 

PHAflIANIDiE. 

286. (1325) Pavo muticds, Linn.—(The Burmese Peafowl.) 

Fonnd in many places in the low country. 

287. (1327) Polyplbctrdm CHiNQUis, (MlU3.)—(The Grey Peacock- 

Pheasant.) 

1 have not seen this bird, bat the Kaohins told me it was found in the low- 
lying valleys. 

Kaohin warns.*—Wo-graw, 

288. (1328) Gallus ferruoineub, (Gm.)—(The Red Jungle-fowl.) 
Plentiful in favourable localities. 

289. (1332) Phasianus elkgans, Elliot.—(Stone's Pheasant.) 

Major Whitehead. 93rd Burma Infantry, informs me that he shot one be- 
tween the Bhamo and Myitkyina Districts, as low down as about 2,0u0 feet. 

290. (1332a) Chrybolophub amhbbstijE, Leadb.—(Lady Amherst’s 

Pheasant.) 

The Kaohins talk of a mythical very long-tailed pheasant which inhabits 
certain high hills, which they call the lt Wocr$e'\ which I thins is most probably 
this bird, unless it is some still undescribed species, 

291. (1339) Genn/bttb horsfibldi, (Gray.)—(The Black-breasted Kalij 

Pheasant.) 

Kaohin name for pheasant.—Wo-rit. 

Beeorded by Col. Rippon. 

There ate two or three other species of Silver Pheasants found in Bhamo 
which have not yet been identified. Mr. Oates hopes in a short time to be able 
to write about them. 

292. (1852) Bambdsico&a fttchix, Anders.—(The Western Bamboo- 

Partridge.) 
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Very plentiful above, 4,000 feet. I got several nests containing four to 
six eggs; one nest 1 found which, was deserted contained six partridge 
eggs and two fowl's, which must have been domestic ones, as there are no 
Jungle-fowl in those parts. The nest was situated within 300 yards of a 

bungalow. 

Breeds during April and May. 

293, (1365a) Cotuknix .japonica, Temm.—(The Japanese Grey Quail.) 
Major W. G. Niabett of my Begiment shot a large quail while we were out. 

which was badly mauled by a dog beyond all hopes of making a specimen. He 
says he has shot many in these parts and they are all japonica . 

294. (1356) Cgtubnix coumangelica, (Gmel.)—(The Bain Quail.) 
Becordod by Col. Bippon. 

*295. (1364) Arbokioola intermedia, Blyth.—(The Arrakan Hil) 

Partridge.) 

Kuchin name. —Wo-gaui. 

W© shot several when we were out. Some of my specimens have their 
throat much blaoker than those in the Museum. 

296. (1366) Tropicopekdix ohlokopus, Tiekeil.-—(The Green-legged 

Hill-Partridge). 

Said to be found in the Terai. 

297. (1374) Franoounus chinensis, (Osbeck.)— (The Chinese Fran 

colin.) 

Plentiful in the Loije Valley. 

GRALLLE. 

Balmda; 

296. (1389) Hypot*;nidia striata, (Linn.)—The Blue-breasted 
Banded Bail). 

Fairly common. 

299. (1401) Amaurohnis phcenicuuijs, (Penn,)—(The White-breasted 

Water-hen.) 

Common. 

300. (1402) Galmnijla chloropus, (Linn.)—(The Moorhen.) 

Common. 

301. (1404) Porphvrio pouocbpiialos, (Lath.)—(The Purple Moot 

hen.) 

Recorded by Col. Bippon. 

GRIJE8. 

302. (1407) Grub uommunih, Bechst.—(The Common Crane.) 

Cranes are very common round Numkhum during the cold weather, and X 

think they must belong to this species. 

303. (1410) Guns smarm i,Blanf.—(The Burmese j Bam.) v 

Recorded by Ool. Bippon. 
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LIMIOOIuE. 

304. (1419) Esacup reourvikobtria, (Cuv.)—(The Great Stone-Plover.) 
Pound along the banka of the Irrawaddy. 

PARRlDiE. 

305. (1428) Mktopxdiub ikdicub, (Lath.)—(The Bronze-winged 

Jaoana.) 

Recorded by Salvadori. 

CHAHADKIUifc, 

308. (1432) Sarcoorammuh atkinuchaup, (Jerd.)—(The Burmese 
Wattled Lapwing.) 

Common in the plains. 

307. (1434) Micros aiicofp cinerkcs, (Blyth.)—(The Grey-headed 

Lapwing.) 

Recorded by Oates. 

308. (1435) Hopeoptkrus vbntkam*, (Wagl.)—(The Indian Spur¬ 

winged Plover.) 

Common along tko river. On the 7th March I found one nest containing 
two eggs. 

309. (1439) Char admits fulvuh, (Gm.)—(The Eastern Golden 

Plover.) 

Occurs during the cold weather. 

310. (1455) Numerics phaow, (Linn,)—(The Whimbrel.) 

311. (1460) Totanuh HYPOLBUCUs. (Linn.)—(The Common Sand 

piper.) 

312. (1462) Tot AN 08 ochropuh, (Linn.)—(The Green Sandpiper.) 
Above recorded by Salvadori. 

313. (1482) Scolopax ruhticcla, (Linn.)—(The Woodcock.) 

Major Nisbett of my Regiment shot many during our trip in the Hills. 

314. (1483) Galunaoo nkmoricola, (Hodgs.)—(The Wood Snipe.) 

A few found in the Hills. 

315. (1484) Galmnauo coclestis, (Frenzel,)—(The Common Snipe.) 

316. (1485) Galmnago stknuka, (Kuhl.)—(The Pintailed Snipe.) 

317. (1488) Roptratula capenptp, (Linn.)—(The Painted Snipe.) 

The above all found in suitable localities. 

GAVLE. 

Laridjb. 

318. (1489) Larus ichthyaetus, Pall.—(The Great Black-headed 

Gull.) 

Recorded by Oates. 

319. (1503) Sterna seen a, Sykes.—(The Indian River-Tern.) 

Found nmny neats on the sand-banks in the first week in March: no signs of 

any other birds breeding with them. 

4 
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820. (1604) Sterna melanog aster, Teram.—(The Black-bellied Tern.) 
Common on ike river ; I also saw a small Ternlet, but did not secure a 

specimen. 

821. (1517) RHYNCiiopt* alricoixis, Swains.—(The Indian Skimmer.) 
Common along the river. 

PHALAOKOCORAClDiK. 

322. (1526) PUALACROCOHAX carbo, (Linn.) -(The Large Cormorant.) 

328. (1528) Phalacrocorax javanicub, (Horsf.)—(The Little Oor 
morant.) 

Both seen on the river. 

824. (1529) Pu>TUS reeanog aster,(P enn,)—(The Snake-bird.) 
Common along the river. 

HERODIONBS. 

ClOONlIDAt. 

326. (1648) Dissitra ewsoopus, (Bodd.)—(The White-ueeked Stork.) 
Recorded by Oates. 

326. (1549) Xenobhynchuh amatiotjh, (Lath.)—(The Black-necked 

Stork.) 

Seen along the river. 

ardeida;. 

327. (1554) Ardea manilleNbib, (Sharp.)—(The Eastern Purple 

Heron.) 

Recorded by Oates. 

328. (1555) Ardea cinerea, Linn.—(The Common Heron.) 

Recorded by Salvadori. 

329. (1557) Ardea insmnis, Hodga.—(The Great White-bellied 

Heron.) 

Recorded by Oates. 

330. (1662) Bdbutxiub coromandub, (Bodd.>—(The Cattle Egret.) 

331. (1565) Ardeola grayi, (Sykes.)—(The Pond Heron.) 

Both very common. 

332. (1567) BuTOKtDES .iavamca, (Horsf.)—(The Little Green 

Heron.) 

333. (1572) Ardetta cinnamomea, (Gm.)—(The Chestnut Bittern.) 
Both recorded by Salvadori* 

AN SERES. 

ANHERINwE, 

384. (1679) Anser feuus, (Schaeff.)—(The Grey Lag-Goose.) 

• 336. (1683) Anser indicus, Lath.—(The Bar-headed Goose.) 

Both found on the river. 

Anatina* 

836. (1684) Barcimoknis meeanonottjh, (Penn.)—(The Comb Busk.) 
Recorded by Col. Rippon. 
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* 837. (1585) Ararcornis bcutulatur, (H. Mftll.)—(The White-winged 

Wood-Duck.) 

One Specimen. I hare seen others shot by Officers in my Regiment. 

3.18. (1588) Casarca btjttla, (Pail J— (The Ruddy Sheldrake.) 

339. (1589) Dendrocycna javanica, (Hersf.)—(The Whistling Teal.) 

340. (1591) Nettopus Coromandel!anus, (Gra.)—^The Cotton Teal.) 
All found in the District in suitable localities. 

841. (1592) Anar boscas, Linn.—(The Mallard.) 

I believe has been shot in the District. 

342. (15935 i Anas harinqtoni, Oates.—(The Burmese Grey Duck.) 
We shot several in the Loije Valley. All were typical Burmese birds with 
no red spots on the bill. 

343. (1597) NETTIUM crecca, (Linn.)—(The Common Teal.) 

344. (1599) Mareca penelofe, (Linn.)—(The Wigeon.) 

345. (1600) Dafila acuta, (Linn.)—(The Pintail.) 

346. (1601) Querquedola emeu, (Linn.)— (The Garganey.) 

347. (1602) Spatdla .glypeata, (Linn.)—(The Shoveller.) 

348. (1607) Nyroca baeri, (Badde.)—(The Eastern White-eyed 

Duck.) 

The above all recorded by Col. Rippon. 

PYGOPODES. 

349. (1617) Podicipeb albipennis, Sharpe.—(The Indian Dabchiek.) 
Recorded by Col. Rippon. 



THE FLORA OF PANOHGANI. 

BY 

E. Blatter, s. j. 

|( With a Map.) 

The Flora of Mahableshwar has been described by H. M. Bird- 
wood in a final edition of his “ Catalogue of the Flora of Matheran 
and Mahableshwar M (1897). As the climate of Panchgani shows 
some marked differences from that of Mahableshwar, from which 
it is separated by a very short distance only, we thought it might 
be interesting to know in what direction the different climate of 
Panchgani has influenced the development of its flora. The 
physical aspect of Panchgani is too well known as to need a detailed 
description; a few points, however, must be mentioned if we want 
to draw our conclusions from a comparison of the floras of the two 
hill stations. 

Panchgani is situated on the same range of hills which stretches 
in an easterly direction from the Western Ghauts at Mahableshwar, 
and ends about a mile from Wai. It is about 8 miles west of Wai 
and about 12 miles east of Mahableshwar. The elevation taken 
by a compensated aneroid barometer on the highest point of “ Table¬ 
land ” is 4 f f>50 feet, and 4,800 feet at the Post Office, thus being 
about 200 feet lower than Mahableshwar. Situated to the lee 
of Mahableshwar it escapes the heavy rains of the outer range, 
which are carried away into the valleys to the north and south. 
The same is the case as regards the fogs; the greater part of the 
little that comes towards Panchgani is divided bv the hills imme¬ 
diately to the west of the Ohioklee ghat, and driven eastward in 
clouds along the sides of Panchgani, one portion into the valley 
of the Krishna, the other to the south along the valley of the 
Yenna. The average rainfall is 66 inches, u e. 9 only one-fifth 
that of Mahableshwar. The following tables give the annual 
rainfall for the years 1877-91, and the monthly rainfall from 
September 1907 to September 1908. For these details I am 
indebted to the kindness of Capt. Gillespie, the Superintendent of 
Panchgani. 




ERRATA* 

Owing to an error, no attention should he [mid to the columns 
headed “ Cultivated ” and u Flowers in October, ’’ crosses having 
been placed against nearly every plant, 



THE FIlQBA OF PANCHGANL 


315 


Year. 

1877. 

w<. 

1879. 

j 1880. 

1881. J 

1688. 

i 

1 1BR3. 

Rainfall la Inches 

. 

61*28 

88*76 

48*81 

| 88*69 

49*11 

05*58 

01*94 


Year. 

1884. | 

| 1686, 

1881. 

1887. 

| 1888. 

1889. 

1890. | 

1891. 

i 

Rainfall in inches .. ..j 

mi 

80*17 

87*84 

98 60 

70*51 

«0*26 

61*90 

58*63 


Year 1807-08. 

September. 

| 

6 

I 

£ 

December. ] 

k*. 

U 

8 

g 

U 

s 


1 

t 

< 


JniH*. 

n 

a 

9 

< 

Rainfall In inchus.. .. . .j 

8*41 ! 

1_J 

■■ 

0*83 

j 

** 

0*1 

0*6 

1*08 

.. i 

|&’04 

31-23 

16*88 


The temperature taken sinoe September 1907 varied from 58° 
at 7 a. m. in January to 100° at 4 p. m. in April. The mean 
temperature at noon is about 71°, and the mean daily range 
only 6°. For further details we add a table showing the monthly 
maxima and minima as observed at 7 a. m. and 4 p. in. since 
September 1907. 


Year 1907*4)8. 

u 

& 

S 

i 

s 

1 

8 

i 

§ 

& 

K 

December.! 



4 

>» 

* 

S3 

& 

«« 

1 

«f 

n* 

I3 

§ 

*» 

I 

. a 

05 

Minimum at 7 *,m. 

031 

■2 

W 

68 

63 

68 

69 

71 

08 

C7 

09 

66 

04 

Maximum at 4 p.m. 

J 

86 

88 

79 

81 

80 

94 

11)0 

98 

87 

72 

71 

80 


The geological formation of Panchgani is, like the rest of the 
Deccan, volcanic. All along the road up the hills from Wai to 
Dhandhoghar, two miles from Panchgani, trap is found ; but the tops 
of the hill are capped with laterite, with a sub-soil of grey or brick- 
red moorum. The surface soil is for the most part a reddish clay, 
common to Mahableshwar, and varies in depth from six or eight 
inches to three or four feet; but in many places the rock and 
moorum have not been readied at eight and nine feet. The laterite 
is a porous argillaceous rock, much Impregnated with iron peroxide 
irregularly distributed throughout the mass. After exposure the 
surface of the laterite is usually covered with a brown or blackish 
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brown crust of limonite, but freshly broken, the rode is mottled with 
various tints of brown, red, and yellow. This rook has great powers 
of resisting atmospheric disintegration, being produced by long 
action of the atmosphere upon various ferruginous clays ; but the 
underlying formation decomposes, is slowly washed away, and the 
originally horizontal cap of laterite, falling down, becomes 
reconsolidated on the irregular surface, whioh it still covers. There 
is no doubt that this prooess has been going on for a long time 
underneath the top-part of Table-land. It often struck me when 
watohing a oricket match on the plateau, that the steps of the 
players sounded hollow, as if they were walking over the roof of a 
huge cave. It is, therefore, not improbable, that one day a part of 
Table-land will be found at a lower level. It is very likely that some 
of the tanks on the first and seoond plateau owe their origin to the 
sinking of the surface into cavities formed by the washing away of 
the underlying rock. In all plaoes where laterite forms part of the 
country it can be observed that the general effect of the rook is to 
produce barrenness. Trees and shrubs growing upon it are thinly 
scattered and of small size. This infertility is due, in great part, to 
the rook being so porous that all water sinks into it, and sufficient 
moisture is not retained to support vegetation. The result is that 
laterite plateaux are usually bare of soil, and frequently almost bare 
of vegetation. This is not exaotly the case with the Table-land of 
Panohgani: here some soil has aooumnlated, and as this is of a more 
argillaoeous kind, it is able to support a moderate amount of 
vegetation. 

After these preliminary remarks we shall take a short survey of 
the flora of Panohgani. I was told that the beauties of this little 
hill station are best seen after the cessation of the south-west 
monsoon, and it was for this reason that I chose October for the 
botanical exploration of that place. It did not take a long time to 
find out that Chesson did not exaggerate when be wrote : “ If there 
is one thing of whioh Panohgani may justly be proud, it is her 
flowers. Ever-blossoming heliotrope and myrtle are made to form 
hedges and disseminate their fragrance, along the drive to the house. 
The sweet-briar flowers with unwanted vigour and beauty. Boses in 
endless Variety add their pleasing oolours and sweetness to ther 
scene. For nntold variety and beauty of its flowers, Panohgani stands 
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unrivalled.” It is, indeed, the flowers that give a special obarm 
and attraction to that isolated hill. It is, however, not the artistiaal or 
poetical ride of the flora that we are conoerned with, and in order 
to destroy every illusion in the reader’s mind as to the oharaoter of 
our paper, we shall begin with a dry comparison of the flora of Pan- 
ohgani with that of Mahableshwar. 

Exoept in the east and extreme north the top of Mahableshwar is 
wooded to the very edge of the scarp, and though only in a few shel¬ 
tered glades ore there trees of any great size, the wood is so dense 
that it forms one vast waving stretch of rioh foliage, broken by the 
varieties of shade from the olive leaf of the Fisa to the blue-green of 
the Juntbul and other fruit-bearing trees. The deep-out roads and 
paths are bordered by a thiok undergrowth of braoken and shaded by 
moss-covered trees. Panohgani, on the other hand, shares the fate of 
the other hills of Batara District in being very scantily wooded. It is 
only the village itself that is hidden in a forest of exclusively cultivated 
trees, mostly Casuarinos (Casuarma equiaetifolia) with their dark green 
branches and Silver Oaks (Grevillea robusta) with their light-green 
foliage ; but, for the rest, we seldom meet a fine tree, and there are 
only a few places where nature made an attempt to form a jungle. 
Only in one plaoe she sticoeeded, t. e., on the north-western slope of 
the hill below the Mnhratta Well. As a natural oonsequenoe, the 
oryptogamio flora is very poorly represented. Mosses do not grow in 
such abundance as at Mahableshwar, and are mostly found on the 
ground or on rocks. The few species of ferns form a feature of the 
landsoape only in some places, and even there they are not develop¬ 
ed in suoh a profusion and luxuriance as at Mahableshwar. Westward 
from Panohgani, in the direction of Mahableshwar, for about five 
or six miles, where the rainfall appears to be moderate, the vegeta¬ 
tion does not show any marked changes; but more westerly still, 
where the rainfall is exoesrive, the flora becomes altered, ferns and 
bulbous plants abounding. Are these differences in the develop¬ 
ment of the flora entirely due to the differenoes in rainfall and 
humidify observed on the two hills t If so, we might aak a further 
question : Is the low amount of rainfall at Panohgani the result of 
deforestation in former centuries ! Perhaps some other time we shall 
be able to answer these questions. 

Panohgani, email though it is, does not show a uniform vegetation 
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in all its parts* It is not difficult to distinguish four distinct regions, 
each of which is characterized by its particular species* 

There is first of all the Table-land (of. No* 1 of Map A), marked 
off from the rest by the entire absence of any tree or shrub. I know 
there are a few trees along Mount Road at the entrance of the Table* 
land and some fine Rose-bushes and Lantanas on one side of the first 
tank, but it is evident that all of them, except Lantana camara , did not 
grow spontaneously. There is very little soil on the hard rock; the 
water flows off very readily, or collects in a few shallow tanks, and 
the wind has free access on all sides. The whole is covered with grass 
into whioh there are woven the loveliest of tiny flowers. Most of the 
characteristic plants prefer a gregarious life: there are smaller and 
bigger patches of a papilionaceous plant with big yellow flowers 
(Smithia kirsuta ), or of the white delioate Briocaulon, locally 
called “ Hat-pin, ” or again miniature little forests of the purple 
Dysophylla stellata , var . gracilis , and whole carpets of the “ Blue 
bonnets 99 ( Utricularia ). Where the grass is higher we find 

Aneilema sinieum and Alysicarpus belyaumensis. In rocky places 
with only a trace of soil the fleshy leaves of Kal anchor olivacea, 
dotted with blood-red spots are seen. In similar localities there 
occurs a strange-looking little plant with dark, reddish-purple stem 
and branches Striga orobanchioides. It grows on rocks, and is very 
often parasitic on the roots of other plants, especially on Asystasia 
violacea . Together with the reddish-purple variety I found sometimes 
another one with the stem and leaves yellowish-green and the flowers 
white instead of pink. tlabmaria suaveolens is still in flower in several 
plaoes, though it is one of the first Orchids to appear after the breaking 
of the monsoon. Jutiicia trinervia is rather rare. Towards the end of 
October Sopufna delphinifolia and trijida make their appearance* 
Here we might os well make a short excursion to the “ Second Table¬ 
land/’ The main features of the vegetation are the same, and the 
same herbaceous plants cover the ground* If it were not for a few 
stunted shrubs that grow here and there in small clusters, it would be 
hard to find any difference between the two plateaux* Carissa 
carandat , Lasiosiphon ermephalus , Asparagus racemosus^ var* java- 
nica and Pogostemon parviflorvs are prevailing* Of Euphorbia 
neriifoUa 1 met only one specimen, and Hiptage madablota in leading 
a poor existence in a well protected crevice of the rook* Somewhat 
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different jh the plateau east of Table-land. The grass attains a great 
height; of the small herbaceous plants that characterize the first and 
second Table-land scarcely any are to be seen, exoept on the mar¬ 
gin of a shallow pond, and the only shrub occurring on the plateau is 
Lasiosiphon eriocephalus. When coming from Mabableshwar it is inter¬ 
esting to notice, how this shrub which sometimes reaches the size of 
a tree, is covered with a Lichen (Vmea barbuia) to such an extent 
as to hide the branches entirely, and how this Lichen is getting rarer 
and rarer, the nearer we come to Panehgani, till in Panehgani itself 
and its surroundings we very seldom find a specimen of that pretty 
cryptogam. 

To the second region (of. No. 2 of Map A) we can assign the 
rather steep slope on all sides of Table-land, measuring from between 
30-150 yards in breadth, A line drawn from 8t. Joseph’s Convent 
in a* northern direction below Table-land, leaving the cultivated 
fields to the left, and in an eastern direction following the path 
above the cemetry, will indicate the lower boundaries of our region on 
the north and south of Table-land. On the eastern side of Table¬ 
land it is again marked off by cultivation. The ground is mostly rooky, 
boulders of every size lying about ; but the holes and crevices are 
filled up with lateritio soil. It would be easy to distinguish several 
sub-regions, e.g ,, the western slope of Table land which is better 
protected, richer in soil and water, and, consequently, richer in vege¬ 
tation; then the eastern slope where the ground is more rooky and mor* 
exposed to the east-wind. Here the woody vegetation is scantier, 
and the terns, especially the Bracken, form quite a feature of the 
landscape. The following description applies to the western slope 
only, though in the catalogue which will be given below, a plant 
entered with “ 2 in the ** habitat ooluran ” may be found either on 
the western or eastern slope, or in some other place belonging to 
the belt enoircling the Table-land as defined above. Of trees of some 
size there are very few, shrubs and undershrubs taking their place 
with many an interesting herbaceous plant which has never travelled 
up to Table-land. The Jumbul tree [Eugenia jambolana) is common 
though never so numerous as to form something similar to those 
beautiful endless woods of Mabableshwar, tiioipy o* montana t Attophy- 
Im eobbe, S&ymida febnfugu, Acacia iniua t Flacovrtta Latifolia and 
some species of Ficus belong to the arbareons vegetation of this region. 
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Crotalaria rettisa with its huge spikes of yellow flowers, the wild 
Sweet pea, and Thnnbergia fragravs form a promiment feature. Here, 
as in many places of India, Lantana camara (with the local name 
“ Blackberry *') found its way into the jungle, is propagating with 
great rapidity, and 1ms spread in many spots to the exclusion of all 
other plants. The entrance to the big cave is almost covered with 
the luxuriously developed Giant Sting-Nettle (Girardinia zei/lanka), 
Solatium nigrum, and the Sting-Nettle Creeper {Trayhi hivolucmta ). 
On the wet floor of the cave itself we find the delicate Lecmuhvx 
wufhtii and the rare Begonia crenata . 

The third region (of. No, 3 of Map A) is situated at the height, of 
the village. It forms a broad belt round the second region, in 
some places horizontal, in others slightly inclined and undulating. 
Towards west it is considerably prolonged. A glance at the map 
will show the boundaries of this region much better than an incom¬ 
plete description. It is partly cultivated, partly covered with high 
grass. This latter part is continued on the side near the oemetry 
deep down into the valley, but with continually changing species 
of grasses and herbs. The field-crops are chiefly Naclmi, Sava, Vari, 
Wheat, and Powta (bean); Sugar cane is also grown in places which 
enjoy a plentiful supply of water : English vegetables are grown 
where a large quantity of water is available. The place was once 
renowned for its Potatoes, but of late, owing to bad seed and 
constant use of the same soil without allowing it to remain fallow for 
a couple of years, the crop has very much deteriorated. Mulberries 
are most prolific ; Peaches and Coffee grow in abundance and are of 
fairly good quality. I have been told by Mr. Quinn that almost all 
the trees, shrubs, and flowers, that have been introduced, are doing 
very well. 

The last region (cf. No, 4 of Map A) which is richest in species, is 
the slope on the north-western side of the hill. It is well protected 
and, seemingly, better provided with water than the rest* Where 
the slope is not too steep and too bare of soil, there is a dense jungle 
with a luxurious undergrowth. To this region we must count some 
patohes of arboreous vegetation along a few water-courses on the 
southern side of the hill, *.<?., below the cemetery and the Dalkeith 
Spring. In the latter place there are fine specimens of the Wijjlpw 
Salk tetrasperma ). It would take too long to enumerate all the 
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species that, grow in those localities ; I must, therefore, refer the 
reader to the catalogue. 

Before concluding this paper I should like to point out the advant¬ 
ages of having an experimental station at Panohgani, not only for 
arboriculture but also for agricultural products. Wo are most of us 
aware of the wise policy of the Bombay Government during recent 
years in starting experimental agricultural and horticultural stations 
in different parts of the Presidency, and scientific agriculture on this 
side of India is still in advance of the rest of India; but it is not ap¬ 
parent why Panchgani with its particularly favourable climate has 
been passed over. The average rainfall is only 156 inches whilst the 
altitude of 4,550 feet allows the place to enjoy a temperature similar 
to that of MahabJeshwar, without any of its disadvantages. 

Everybody knows that, in general, experimental stations have almost 
without an exception formed a part of the scheme, wherever the 
work of agricultural improvement has been taken in hand. The 
only question is where such stations are needed. There is not suffici¬ 
ent reason for establishing an experimental station in a certain district 
simply because, in theory, it is a good thing to have a place for try¬ 
ing experiments. The main consideration should be whether there is 
anything definite to learn, any particular question to solvo, and wheth¬ 
er this has any relation to the agriculture and arboriculture of the 
country around. If we can answer these questions in the affirmative, 
an experimental station will be of practical value. When I speak of 
an experimental station, I am not thinking of the more specially 
scientific experimental inquiries, such as the finding out of new 
scientific truths, or the testing of scientific theories by experiments on 
the nutrition of plants, the assimilation of different soil constituents 
or of atmospheric gases by plants, the exhaustion produced by continu¬ 
ous cropping, or the effect of extreme application of stimulating 
salts,—1 have in mind a more practical kind of experiment, such as 
the testing of the value of different processes already in use, the 
economical effect of various manurial ingredients upon particular 
crops, the collection of information regarding the outturn of crops, 
and especially the introduction and growth of new crops and fruit 
trees. Snob inquiries will be for the benefit of the surrounding 
agriculture, supposing that the land chosen for the experimental 
station he composed of soil which is fairly typical of that of the 



i # mxkn, mutmfmi sistoby society, m xix. 

iWtmtry around, so that the result may be applicable to as large 
an area of similar land as possible* This is certainly the oase with 
Panchgani. Its lateritio soil is practically the same as that of most 
of the surrounding hills* It is, besides, on the one hand, naturally 
not so rich as to call for no improvement, nor, on the other hand, so 
poor and sandy that no one would think of farming it. Improvement 
is certainly possible in this Presidency not only in the introduction 
of new varieties, but also in that ot new economic species, whether 
these be entirely new to the country or merely new to the particular 
distriot. If we consider tlial various millets, maize, tobacco, tea, 
coffee, the potato and many other kinds of vegetables have been 
introduced in India, tliore is no reason why other species should not 
be imported also. As to Panchgaui in particular we can confidently 
say that, judging from the past fifty years, tangible results may be 
expected, if men with scientific knowledge and skilled in agricultural 
work would start an experimental station. As earl> as 1854 Mr. 
Ohesson settled permanently at Panchgaui, and ho was the first to mo 
the importance of that place us a station for experiments. In 1862 
he wrote about his results iu the past and his hopes for the future : 
“Visitors coming here for the first time ha \e found something to 
condemn in the general want of trees about the place ; and u hen 
compared with Mahableshwar, this seems deserved. But this stigma 
will be removed in a few years, for our house-boJdors have been 
spending their money unsparingly in planting trees of every variety. 
The four quarters of the globe have been made to contribute in this 
respect. We have brought potatoes from Australia and mountain 
pines from the South of France ; mangoes from Mazagon and 
coffee from the Wynimd ; plums from Scotland and grapes from 
Boston; and we are now promised tea from Assam and Cinchona 
from Ootacamund. . . , Our coffee thrives luxuriantly and is 
improving in quality* Our fruits and vegetables are abundant, 
and equal to any in India. Europe vegetables grow all the year 
round. Mango, jack, banyan, peepul, bamboo, casuarina and such 
like, are springing up everywhere; and ten years hence will find 
this place a dense jungle. I have a good show of fruit-trees, 
and in great variety: apple, peaoh, pomegranate, grape, lemon, 
orange, citron, fig, guava, plantain, mango and pear are the chief, 
with strawberry, gooseberry and blackberry. I have been so 
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uniformly successful with my fruit-trees, especially with those that 
are indigenous to the temperate regions of the globe, that I have 
every prospect of being able to form a fine orchard.” There is no 
doubt that the hopes of Mr. Chesson have been realized iri the 
meantime to a great extent and it is evident that scientific manage¬ 
ment of an experimental station might help to eliminate many 
mistakes and establish a sound basis on which we can proceed with 
improved agricultural and horticultural methods. 


— 

t 

i % 

Q 

jjEbbitat. 

I J 
, 8.0 0 

£ 1 

Vernacular or English 
names. 

1. ItanuncnlaceK— 





Clematis triloba, Heynt* . 

„ gouriana, Jlorb. 

X 

4 

X 

Morval. 

X 

2,4 

X 

Moryel; Ranjai. 

„ wightiana, Wall. .. 

X 

A 

X 

Magnoli tfcw— 

Michelia champaca, L. .. 

X 

4 

X 

Honchampa; Golden cham- 
pa. 

.1, Anonucose— 

Artabotrys odoratisBimas, R, Br. 

X 

3 

X 

Hirva champa; Kala 

champa. 

Sitapbal * Custard apple. 

A non a squamosa, L. 

X 

:t 

X 

4. Papavoruce*— 




Pivla Dothra; Mexican 
Poppy; Gamboge This- 

Argemonc mexicana, L. 

X 

3 , 

X 



1 


tie. 

iK Menispermacem— 





Cyclca bnrmanni, Miers ... « M 

X 

4 

X 

Pakur. 

6. Cruciform - 





Nasturtium officinale, R. Br. 

X 

4 

X 

Water crone. 

Cardatnine sabnmbellats, H. F. 6 T. 

X 

4 

X 


7. Bixacem— 





Flaconrtia latifolia, T, Cooke 

X 

% », 4 

n 

Tam bat. 

8, PittOHpomcese— 





PittOBpomm floribundnm, W. & A.,.. 

X 

4 

€1 

Yekadi. 

9. Polygalace®— 





Poly gala pet#icari«folia, DC. 

X 

\\ 

U 


10. Garyophyllacew— 

Baponaria vaccaria, L. . 

X 

3 

■ 

Sabani; Boapwort. 

11, Portukcacea— 





Portukca oleracea, C. 

X 

0 

X 

Ghol-baji; Purslane. 

It. Klatinacem— 





Bergia caponais, L. .. 

X 

4 

H 


18. Guttiferie— 





Odhrocarpns longifoliue, Benth. ... 

X 

4 

u 

Harkia; Surangi; Batwin. 

14. Malvacom— 



9m 


Bida acuta, Borm, . 

X 

2 


Cblkni j Chikan kaola. 

Bala; Jancli-methi. 

Bbendi; Ram bag. 

f* rhotobffolia.Tar, retusa. Master- 
Abotilon polyandrum, W, ft A. ... 

X 

S 

X 

,X 

4 

m 
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Theapeeia macrophylla, Blume ... | 

Urena einnuta, L.. i 

Kydia calycina, Roxb. 

to. Tiliace®— 

Grewia tilbefolia, Vahl . 

„ microooccos, L. . 

Erinocarpus nimmonii, Grah. 

Triumfettu pilosa, Roth ... ... 

„ rhomboidea, Jacquin ... 
EUsocarpns oblougue, Gwrtn. 

16. Linacew — 

Linnm znyeorenae, Heyne . 

Reinwardtia trigyua, Planch. 

17. Malpighiace»— 

Hiptage madablota, Qaertn. 

18. Geraniace®— 

Oxalia corniculata, L.... 

Impatient* acaulU, Book. 

Impatiena inconupiona, Benth, var. 
ramosiuima. 

Impatiena dalzollii, H. t St T. 

i, baloamina, L. var. eoccinea. 

„ pulcherrima, Dak. 

10. Rutace®— 

Evodia roxburgfaiana, Benth. 
Glycoamia pentaphylla, Carr, 

Murraya exotica, L. 

„ koenigli, Spreng,. 

Atakntia monophylla, I). C.... • tv 

*20. Bnreemce®— 

Boswellia serrata, Roxb. 

Garuga pixmata, Roxb. 

21. Meliaoe©— 

Tnrraea ▼illosa, Bonn. ... ... 

Soymida febrifugal Adr. 


Cedrela toona, Roxb... 

22. Olacace®— 

Mappia foetida, Miere 


S3, Oelaatrace*}— 

Celaatra* paniculate, WiHd 
Gymnosporia rothiana, Law*. 

24. fibamnaee®— 

Ziayphus ragoaa, Lamk. 

Scutia indica, Brongn. 

25. AmpelidMe*~ 


... X 

... X 


. fl *| Vernacular or English 
,a ■§ Namee. 


X Ran-bhendi; Laban bhon- 
di; Wild bhendy. 

X Ran-kupat. 

X Waning. 


X Dhanmn. 

X 

X Cher. 

X Kutre-vandre. 
X Necharda. 

X Kaean j Kura. 


Bamburti; Undri: Yellow 
Flax. 

Abai. 



X Madhvcl. 


Ualkarda. 

X Berki; Laban Terda. 

The stcmleas Balsam. 

X Terdu. 

X Yellow Balaam. 

X Tenia; Wild Balaam. 

X 


Tikatuu. 

Kirmira. 

Kunti. Fandhri. 
Kadhi-nimb; KadhLpak ; 
Curry plant. 

Mftkad'limbu ? Monkey 
Lime. 

Salphali $ Salem; Haleru 
frankincense tree. 
Kodak; Mougheri. 


X I Rohan $ Polam; Baetard 
Cedar; Indian Red* 
I wood, 

X 1 Tuni; Haba-nim. 


l x Ganera. 


X Kangoni. 
X Ankli. 


Ampelidwe®— 

Viti* latifolia, Roxb. 


2,4 x Taran, 

4 x Cbimat j “ Walt-^Wt * 

thorn. 

4 x Nadena. 
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Vide trifolk, L. ... .. 

„ elongata, Wall. 

ft vinifera, L. 

„ lanooolarirt, Wall. ... ... 

l>oa sambncma, Willd. . 

26. Sapindace®—* 

AUopbylus cobbo, Blnmos. „. 
Nepbelium longaua, Comb. 

27. Anacardiaeeie— 

Maugifera indica, L. ... ...; 

28. liCgnminoB® ... 

C rotatoria filipes, Benth. 

,, voHtita, Baker ... 

„ triquetra, Dalz. M « 

„ retuaa,L. 

lndigofem heiideoapbyUa, Jacquin... 

„ pulchella,Roxb. ... ... 

Geissaepis crietata, w. & A. 

Zornift diphylla, Fore.... HI • • * I 

Smithia purpurea, Hook. ... 

„ birBttta, Dalz » M 

*** 1 

Alysicarpus vaginalis, D.C. var. 

' nummularifolluM, Baker. ••• 1 

Aly Blear pus belgaumenBis, Wight ... 
Desmodium triquetrum, D.C. 
Erythrina indica, Lamk. •it I 

Grona dakellii, Baker . 

PhaBeoluB grandis, Dak. .. 

„ »ublobatue, Roxb.„. ^ 
Vigna capentdn, Walp. 

Atylosia lineata W. and A • ••• 

Cyiista soariosa, Ro*b. ... 

Dalbergia latifolia, Roxb. 

Pongamia glabra, Vent. ... 

Wagatea spicata, Dak. . 

Cassia fistula, L. .#• ... «« 

„ mimoBoidea, L, M . ... 

Bauhiraia racemoaa, Lumk. ... M . 

„ vahlii, W. & A. . 

Mimosa pudica, L. ... .h 

Acacia intBia, Willd. 

Albi/.zia stipulata, ‘Botvin . 

,♦ amara, Boivin . 

29. Rosace®— 

Bubua laaiocarpns, 8m ... 

Fragaria rosea, L. ... . 

Promts persica, Stokes . 

Pyrns mains, L. ••• 

„ communis, L. ... ... 

Rosa multiflora, Tbunb. 

80 Crassulacem- 

Bryophyilom calycinum, Salisb. ... 

Kalanchoe spathulata, D.O. 

m olivacea, Dak. 

91 Oombretaceaa— 

Terminal!* chebuls, Rets. 

n tementosa, W. 6 A. ... 


i 


x 

x 

X 

X 

X 


X 

X 


X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 


X 

X 

X 


X 

X 

X 

X 



Vernacular or English 
Names. 


Ambat-vel. 

AqgtuTi Grape-Vine* 

Kasoriichayol, 

Dinda. 


Tipan. 

Wumb; Lungani. 


Amb; Mango tree. 


Ghati. 

DingaJa. 

Norda. 

Barki. 

Nal-Barga, Berkl. 
Burkar. 


Dhakta Dhampta. 

Kakganga. 

Pangars. 


Halunda,Indian Bireet Pea. 
Ran-1 ur. 

Ran Gbevda. 

Hisam; Blackwood tree. 
Karan j. 

Vagati. 

Babawajlndian Laburnum. 

Apta; Wanraf. 

Chambult; Chamyel. 
Lajjalu, 

Ghilar. 

Lnllei; Udsl. 


Gauripbal; “ Raspberry.’* 
Straw oerry. 

Alu; Peach. 

Apple. 

Pear. 

Clustering Rose. 


Panphul i Gboripat. 


Hirda; Myrabolan tree. 
Ain. 

Bagyel; Ukasbi; Bagoli. 
Dhanda. 
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Myrucew— 

Eugenia jam bo Jana, Itamk. 

„ heyneana, Dnthie ... 

d3. Melastomaceae— 

Meraecylon umbollalum, Butm. ... 

84. Lythrace®— 

Ammannia floribunda, O.B. Clark<>... 

,, pentandra, ll^xb. 
Woodfordia fl .ribunda, Baliib. 
LawBunia inercois, L.„. 

XjagrcatrmtDta indict, L. 

,, parviflora, Roxb, ... 

36. Samydac*®- 

Caaearia graveolens, Dale.. 

36. Paaflifiorace®— 

Oarica papaya, h . 

87. Cucurbitace®-~ 

Trichoaantbea pa1m»ta, Hoxb. 
Cucumid melo, L. var. agrestic, Naud. 
Mh lot hr ia madera.patana, Cogn. ... 

„ leioaperma. Coen. 

„ beterophylla, Cogn. 

„ perpuaiila, Cogn. 

38. Bcgoniacow— 

Begonla crenata, Dryand 

88. Ficoide®— 

Mollugo pentaphylla, L. 

tt „ var. rope. trie.. 

40. Umbeliifer®- 

Carom aticrocarpum. C. B Clarke 
Pimp nella candolie.na, W. St A. ... 

„ monoics, Dale . 

« tomentoaa, Dale.. 

Heraclenm <\mcauenae, Dale.. 

41. Bubiactt®~ 

Mitragyna parvifolia, Korth. 
Wendlaniia noton ana, Wall. 

Oidenlandia corymbnaa, L. 

Anotis lanoifolia, Hook, f. 

Bandia dmnetorum, Lrnnk. ... 

Plectr- nia wightU T. Ooke ... 

Yangucria epiuona, Roxb. 

Ixora nigricnn*, Br. ... . 

Pavana indica, D. 

Hamiltonia stuveolena, Roxb. 

Bubia cordifol a, L. ... ... 

Coffeu arabica, h .. 

48. Oompo.it®— 

Centra the rum teone, C. B. Clarke ... 
Adenoon indicutn D.tlz • o# .of 

Yemonia dnerea, Bees. ... — 

Yernonia indica C B. Clarke 
Adenjattmma viscosum, Forst, ... 

Ageratum conysoides, I>. 
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DichrocephaU latifolia, D.C.,„ ... x 
Conyza utricta, Willd. ... ... x 

Blnmea malcolmii, Hook, f. X 

Bfegesbeckia orientals, L. X 

Bidens pilosa, L, ... ... , N x 

Tr&daz procumbtme, L, . X 

Artemisia parfiflora, Buch-Hoam.... x 
♦* vultraris, L. ... ... X 

Gynura angulosa, D.C. ... ... x 

Notonia grandiflora. D.C. ... ... x 

Senecio edgewortkii, Hook, f. ... x 

Tricholopm glaberriraa, D.C...* X 

Lactuca runcinata, D. C. ... ...j x 

43. Campaut 1 lace®— 

Lobelia trigona, Roxb. ... ... x 

Cephaloetigma achimperi, Hochet. ... x 

44. Plumbnginace®— 

Plumbago zeylonicu, L. X 

45. Prim ulacese— 

Anagnllig srvensis, L. ... X 

4<J. Myrsinaoe®— 

Mmm indica, Wall. ... «•« X 

Kmbelia ribea, Burm. ... X 

47. Sapotace®— 

Mimuaopa elongi, L. ... X 

4K, Ebenacew—- 

Diospyros ruoutana, Koxb. ... ... x 

4ii. Styraoe®-— 

SymploooB beddomei, C. B. Clarke ... x 

50. Cleace®— 

Jnaminnm malabaricnm, W ight , M X 
Ligustrum noilgherrense, var. obo- 
vatum, C. B. Clarke f»l M* X 

51. Apocynace®— 

CarimA earandaa, L. .. X 

Holarrhona antidy sentence, Wall. ... X 

52. Ajclepiadaoeae — 

Oalotropls gigautea, B. Br,. X 

Gymnoma sylvestre, R. Br. X 

Hoya retusa, Dalz ». ... ... X 

53. Gentianaoen— 

Exacum lawii, C. B. Clarke. X 

Cansooradiffusa.B. Br ... x 

Swertia minor, T. Cooke . x 

„ decussata, Nimmo «„| X 

Limnanthemum indicum, Thw. 

,i crisiatnm, Grieeb 

54. Boraginaco®-. 

TridMesma indicum. B. Br. ... x 
Oynogkwsum denticalatum rar. zey 
iiiiuoa, C. B. Clarke,.. x 


X Bbamburdi, 

X Gondali. 

X 

X Katjwnpu. 

X 

X 

X Tel Daimi; Bhangi. 

, 3,4 x DborDanm. 

1 X Dabn; .sow-thistle. 

4 x Vandar*roti; Cabbage*tree. 

4 X 

X Matba Bur. 

:t, 4 x Patbari, Wild Lettuce. 


Pimpernel. 


Atki ; Atak. 
Vaivarang. 


Bakuli; Bokul. 


Goinda ; Lobari. 


Kaola, Lodhra. 


Kunar; Wild Jasmine. 
Lokhandi; Mersinga. 


Karvand, Karanda. 
Kuda j Paitdhra Kada. 


3 x Bui. 

2 x Kavali; Pitani; Dodi 

Dudbroli. 

4 x Dhakti-Ambri. 


3 X Jatali; Gattlau. 

2 x Galphugi; 8hlnt». 

1 X 

1,2 x Kaudi: Kada. 

1 x Knmud. 

I x Kttmudini, 

Water Snowflako. 

Cbota-kalpa. 

Lichafdi. 
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Habitat. J.5 J 
s£ M 


Vernacular or IfingUsh 
Names. 


Patacaryuin ecalestinuw, Benth. ... x 

n mlabaricntDjC. B. Clarke x 

55. Convolvulacese— 

Porana malabarioa, C, B. Clarke ... x 

Ipoincoa laciniata, C. B. Clarke ... x 

Argyreia hookeri, C. B. Clarke X 

Lettsomia elliptic*, Wight . X 

&(». Solariaceo— 

Solarium nigrum* L. .. X 

„ giganteum, Jacq... x 

» indioum, L . X 

Physalis peruviana, L. (run wild) ... x 

Datura fastaosa, L. X 

•‘>7. Borophulariaceae — 

Oelsia eoromondetiana. Vabl. x 

Llnaria ramoaissima, Wall . X 

Bonnaya veronicafolia, Spreng ... x 

Btriga orobanchioidea, Booth, ... x 

Hopubla delphinffolia, G. Don. ... x 

» trindn, Buch.—Ham. ... x 

58. Lentibulariacew — 

Otricularin aJ bo—coemlea, I)alz. ... x 


tt cwrulea, L. ... 

,, striatula, Htu. ... ... 

AoHUthaceiB-- 

Tbmtbergia fragrant*, Iioxb. ... m. 

Blepharia aaperrima, Nees ... . M 

Asteracantba long! folia, Nees 
HygrophUa eerpvUom» T. Andora. #M 
Rtrobilantbua callosne. Nee# ... IM 

* heyoeanus, Nees m 

„ scrobiculatus, Dais. ... 

i, ixiocephalus, Benth. ... 

Hanlantbus verticillaria, Nees 
ttarleria strlgosa, Willd. var. termi- 
nalis, C. B. (Clarke ... ... ... 

Asystaeia violacea, Dais. 

Lepidagatbia oalycina. Hochst. . M 

Kimgia parvlflofft, Nees, var. peotl- 
uata. C. B. Clarke 
ft repens, Nees ... 

,, slogans, Dal*. and Gibs. « N 

Didiptera zoylanlca, Nees . 

dusticla betonica, L. var. ramoaissima, 

C. B, Clarke... 

„ micL'antha, Heytio ... w 

,, proenmbens, L, <•« ... 

u trinervia, Vahl. 

Adhatoda vasica, Nees ... 
Bfcinacanthus communis, Nees 

(><>. Verbenacws— 

Dan tan a camaru, Sui 

Callicarpa Janata* L. ... . 

Teetona grandia, L. M 

Clerodendrou senratum, Bpreng. ... 


1# 4 x 

l» 4 x 


% 4 X 
4 X 


N ichordi^Forget-me-not.” 
Kalaniohurdi. 


Bondvel. 


Kunimji. 

Kntri. 

Chinch urdi. 

Topati; Cap*' Gooseberry. 
Kala-dhatura. 


Hhewnl. 

Tambdi Karicha-gavat. 
Dbadali. 


Kajatcha gbas; Bitachi 
a«re (Btta*s tears) “Blue 
bonnet, ” 


Enrol. 

_ Dikna. 

' Kolsbiuda. 

Ban-te wan. 

Karvl. 

Akra; Itari. 

Karva; Darmori. 

Kala Kimt; Kala Ankra. 

Karanti; Kail Itari. 
Akra. 


Gbatipitpapra. 


Karambal 

Bata; Pandhra Buta. 
Adulea. 

Gajksrni. 


Gbaveri. 

Vesur. 

Sag; Sagwan; Teak. 
Bormgi; Bbarattg> 
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61. Lablat®— 

Plectrantbus atoeksii, Hook, f. 

„ incaima, Link ... 

Coleus barbatas. Benth. ... 
Lavandula gibsoni, Grab, 

Pogostemon parvHlorog Benth. 
Dysophylla stellata, Benth. ... 
Colebrookia oppositifolia, Am. 
Micromem capita ta, I tenth. ... 
.\nison>elen heyncana, Iienth... 

Leucas montann, Hprene. ... 

„ stolUgera, Wall. 

„ ciliata, Benth. ... 

Nepeta ruderalis, Buch. — Ham,,I 
var. Woodrowii. 

Salvia ploboja, It. Br, 

62. Nyetaginaccw — 

Boerhaavia diffiim, I.. ... ... 

BB. AmaraotaceaafH- 

Celosia argoutea, L, 

JKrua lunata, Juris..., •** 

Achymmhes aspera, L.. 

Alt«nrn«n them triandra, Lam. 

64, Chenopodiaeett— 

Ohanopodinm ambraftioidoa, L. ... 

6A. Polygonacece— 

Polygonum plebejum, R. Br. var, 
indica Hook. f. 

Polygonnm glabnun, Willd. *♦. 
Polygonum chinenae, L. var. ovali-j 
folia, Moiasn. 

Polygonum alatuto, Bnch,—Ham. 
6<i. Piperacem— 

Piper hookeri, Miq. ... •«« if* 

67. Laura^eao— 

Actinodaphne hookeri, Meiasn. .. 

Litaea tomentona. Heyne ... ... 

„ stoeksii, Hook, t . ... 

OH, ThymolseaceiB— 

m. 

70, 


lymolfleacew)— 

Laaiosiphon erioeephalua, Decaiane. 


Elieagnaoer 

Elnaguus latifolia, L. h« 

LoranthaceaB— 

Loranthue ecurrula, L, ... 

Vlacum angulatum, Heyne.., 

71. Saniulaoeie— 

Oayria orborea, Wall. , M 

72. Euphorbiaoem— 

Euphorbia aoauiis, Roxb. ,h 

M neriifolia, L. •** 

i* rotbtana, Sprang, 
pyewtegia, Boiia. 

im 


x 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 


X 

X 


X 

X 

X 


X 

X 


X 

X 

X 

X 

X 


Habitat. 

6 | 
k.sl 

Jm O 

Vernacular or English 
name. 

2 

X 


2 

X 

Lal*agada. 

B 

X 

Main-mid. 

8 , 4 

X 

Nivale; Indian Lavender. 

2 

X 

PangU. 

1 

X 

Mam. 

2, 4 

X 

Bhaman. 

8 

X 

Karwat. 

8 

X 

Chandara. 

1,2 

X 


1 , 2 , 3,4 

X 

Guma} Borambi. 

2 

X 

Borambi. 

«.» 

X 

Birambola, Sage. 

2,8 

X 

Vasu, Ghotuli. 

n 

X 

Kurdu, Quail grass. 

8 

X 

Kapur! maduri. 

1 , 2,8 

X 

Sarata, Burr, plant. 

2,4 

X 

Kanchni, Jaljaroba. 

8 

X 

Shorn i. 

2,3 

X 


4 

X 

Sheral, 

2,4 

X 

Narali; Fatal. 

o 4 
w , * | 

X 

1 


4 

s 

X 

Ban Mirvol; Wild Popper. 

4 

X 

Pisa. 

4 

x 

Ohikna. 

4 

X 

I*iaa. 

2,», 4 

X 


4 

X 

Ambulgi. 

• •a 

X 


4 

X 

Jalu ndar. 

4 

X 

Lotal. 

2 

X 

Kir kind. 

2 

X 

Thor. Nigud, 

2,8,4 

X 

Uudhl. 

8 

X 


8 

X 

___ 
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Euphorbia thymifolia, L. ... 

Bridelia re tuna, Sprang. 

Glocliidion hobenackeri, Bedd. 
Pluggea lea copy run, Willd, ... 
Phyltantbus emblica, L. ... 

Aoalypha bracbystacbya, Hornem, 

Tragia involnmtu, L. 


!* 


X 

X 

X 

X 

X 


78. Urticaoea— 

Girardinia zeyUnica, Decaisne 

LecanthuB wigktii, Wedd. .. 

Ponzolzia bennettiana, Wight, 

Debregeaeia velutina, Gana. ... 

Ficue bengalenais, L. 

„ tomentosa, Boxb. ... 

„ retiiBa, L. ... 

„ rum^hii, Blame... 

,, religiose, L. .. 

„ infectoria Roxb. 

„ glotnerata. Roxb. 

„ carica, L. 

Artowrpus integrifolia, L. ... 

Mofufl alba, L, ... ... ... 


74. Cafluarinacea— 

Caeaarina eqniwrtbifolia, Foret. 

75. Salicacem— 

Salix tetraeperma, Itoxb. 

7H. Ceratophyllace®— 

Ceratophylliun demewum, L. 


77. Hydrocharitaceie- 

Blyxa echinoaperma, Hook, F. 

78. Orchidacow— 

Dendrobinm barbutulam, Lindl. 
Porpax Ikhenora, T. Cooke ... 
Enlopbia pratensix, Until. ... 
JEridon tnaculoxum, Lindl. ... 
Habouaria rarifiora* A. Rich... 

„ Btuiveolena, Dalz ... 

,< hyneana, Lindl. ... 

79. Scitaminace®— 

Hitebenia caulina. Baker ... 
Hedy chi wn eornarimn, Koenig 
Musa supcrba, Roxb. .. 

Zingiber macrostuckyum, Pals. 


80. Amaryllidacese— 

Gitrcoliga orchioides, Gaertn. 
Crinum latifoliam, L. 


81. DioMorcftce*— 

Dioacorea pentar hylla, L. ... 

f , balbifera. L. var. 

sativa, Prain.. 



Habitat. 

1 i 

Vernacular or English 
name. 

a 

X 

l>bakti—dudhi. 

4 

X 

Haeana ; Altana. 

l 

X 

Bhoma. 

4 

X 

Pandharphalli. 

a, a 

X 

Aula; AtnU; “ Gooseberry 
tree” 

... 

X 


2,4 

X 

Kolti j Sting*N e t 11 e 
creeper. 


X 

Motba Khajoti; Giant 
Sting Nettle. 


X 


2, 4 i 

X 

! 

4 

X 

j Kapai. 

a 

X 

| Wad. 

a 

X 

Kaliu-goli. 

2, « 

X 

Nandruk. 

2 

X 

Pair. 

a 

X 

Ashta; Pi pul. 


X 

Piplij Bat»aari. 

a 

X 

Umbar. 

a 

X 

Anjir. 

a 

X 

Phannaa : Jack-Print tree. 

a 

X 

Tut; Kitutj ‘‘White 
Molborry." 

3 

X 

GasHOwary tree; Beef wood 

•i 

X 

Walnnj ; Willow. 

... 

X 


... 

X 


4 

X 

Jadhia-lasan. 

1,2 

X 



X 

Batavari. 

... 

X 



X 


1 

X 


1 

X 


n 

X 

Chavar ; u Arrowroot.** 
Son taka. 

4 

X 

4 

X 

Itan-kel; Oh a w a n k e 1; 
Wild Plantain. 

*•* 

X 

Sheri ; Nisam ; Wild 
Ginger. 

»»« 

X 

Kajuri. 


X 


i — ! 

X 

Shendyel. •* 

. 

**• 

X 

Garkau, 
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82. Lilince*— 

Asparagus racemoeus, Willd. 

tar. javanda, Baker 
Bmilax macrophylla. Roxb. ... 
Chlorophytum orchids strum, Lindl. 

88. CommolinaoeiB— 

Cmnmdina uudiflora, L. 

Audit-ma Bpiratum, R. Br. ... 

„ sinicum, Lindl. 

Cyanotls faflclculata, Schultes f. 

„ * var. gUbredcene, 0. B, 

CLrke ... 

„ cristata, Schultes f. 

M axillaris, Schultes f. 

84. Palmaceie— 

(’aryota urens, L. 

80. Aroidacess— 

Arieema mnrrayi, Hook. ... 

Remusatia vivipara, Schott. ... 

8(1. Lemnacttte 

Wolffla arrhiza, Wirntn. ... 

87. Eriocaulaoew— 

Eriocaaloti »p. ... >. ... 

» »P. 


X 

X 

X 


X 

X 

X 

X 

X 

X 

X 


X 

X 


X 

X 


Habitat. 

00 ba 

l S % 

2,4 

X 


X 

‘ 8 

X 

■ V 2 

X 

2 

X 

1 

X 

2 

X 

2 

X 

•j 

X 

2 ! 

X 

... 

X 

1 


2 , 4 
2 


Vernacular or English 
name. 


X 

X 


X 

X 


Ash wal. 
Ofhotvd. 


G-andolgi. 


Dhakti Kitju. 


Burli-mad*, Fish-tail Palm; 
Hill Palm, 

Sapacha-kanda; u Snake- 
root. M 

Rokhala; Wild Caladium, 


Ucmdali; “ Hat'pin ", 
Uondali“ Hat-pin ”, 


88. Cvpemcpsft— 

Pycrens nitens, Noes. 

capillaria, Nees var. 
nilagiricns, (3. B. Clarke 
JuncelluB lwvig.it ub, C. B. Clarke 
Cyperue diilormia* L. 

,, nntins, Vahl. ... 
Fimbriatylis diphylla, Vahl,... 

„ umiaeea, Vahl. .. 

89. Uramiaceaa— 

Pa*pal urn scrobiculatum, L.... 
Panicum colonum, L. 

„ mill tci'um, L. 1st 
Tricbolaana wight.i, Noes 
Arnndinclla aveuaco i, Thw, ... 

„ tenella, I). 

„ brasiliennis, Raddi. 

„ epicata, Dalz. .. 
Setaria glaoca, Beauv ... 

,, italic*. R. B . ••• •«« 

Pennisetmn tvphoideum, Rich. 

Orysa aatlv , L . 

Ooix lachryma-Jobl, L. 

7* o» mays L.. 

Dimeria omithopoda, Trio, 
Isehaamnm pilosu u, Oalz. it Gibe... 

.. laxum, R. Br. ... 

A pin da v,»ria. Hack. ... 

RottbcellU diver gem. Hack . 

Arthr *xon inerwh*, Hook, f.... 

>i ciiaris, Beanv. ... 

•« ecbinatus, Hochst. 
Uanimiria granuUris, Swart. , u 


x 

x 

x 

x 

x 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 


8 

8 

» 

8 

n 

8 

8 

8 

8 

8 

3 
8 

4 
3 


n 

8 

8 

4 

8 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


Kodra. 

Borur, Suwank, Tor 
Wares, Sawa. 


Kotir; Dundee. 

Band 

Birdi. Ban dr a. 

Kangoni; Kora-kangoni. 
Bajri. 

Chawal; Tandul; Rice. 
Kanui, Ranmaka. 

Boots; Maki; Indian Corn. 

Kanda; Pharan. 

Sukal. 

Tulai; Bungrat. 

Marvel. 


Kadu*marvel; Marvel. 
Kangri, Datura Gas. 
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— 

P 

Habitat. 

hi 

Vernacular or English 
Names. 

Ophiume oorymbosua, Gaertn. , H 

X 

3 

X 

Kami. 

Aadropogon contortua, 11. St 8, ... 

X 

n 

X 

Suekali Koomsal, 

„ acboananthUB, L. 

* 

8,4 

X 

Uoaha; Kasha ; linger 

H muricatus, Roth. 

X 

... 

X 

V{Seram, Valla. 

AntUlatiriu, nilitoa, L. £. . 

„ cvnibam, Koxb. 

X 1 

3 

X 

Batoni. 

X i 


X 

Karar 5 Ful-gavat. 

Cynodon dactylon, Pera. # 

Chloric barbata. Hwar. 

X 

T, 8 

X 

Haralu *, Uaryeli; Durba. 

X i 

3 

X 1 

Goahya; ApUa. 

Eleofliue cnrocana, Guertn. . 

Tritioum vnL/are, L, ... 

X 1 

... 

X 

Natchnh NagH; Raggi. 

X ! 

3 

X 

Gahun ; Wheat. 

Bambnwi vulgaris, Wernll. 

„ arundOf Klein . 

X 

8 

X 

Kulak; Bauibu. 

x 1 

! 

3 

X 

ChivurL 


Ft/icw”- 

Leucostegia immorsa, {Wall.) 

A diant urn lntmlatum, (Burru.) 

„ capillue veneris, <L.) 

Cheilanthau farinosa, (Kaulf.) 

Pfceris quadrianrita, (llots.) 

,/ aquilina, (L.) 

I'ampterla bianrita, (L.) 

Aspleninm liumlatnm (Sw.) 

,* vat. trapeziforroe (Roxb.) 

Anpleuiura tmilatorale, (Lain.) 
Jjaatrea odoutoloma, (Moore.) 
.Nephrulepis cor difolia, (L f ) 

Drynaria quercifolia, (L.) 

Pleopeltifl linearis, (Thunb.) 

mcmbratiacea, (Don.) 
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NOTES ON SNAKES FROM THE NEIGHBOURHOOD 
OF DARJEELING. 

BY 

Major F. WALL, C.M.Z.8. 

(With a Plate,) 

Between the 24th June and the end of November 1908, I had 
opportunities of examining 984 snakes representing 48 different 
species from the locality ol Darjeeling. Of this large total 778 were 
collected by myself with the very material assistance ol* friends, 95 
were in the Darjeeling Museum, and III in 8L. Joseph’s College 
collection. My thanks are due to several gentlemen who spared no 
pains in helping me. Among these i would mention Mr. J. L. Lister 
of Pashok Tea Estate, Mr. A. W. Wright of Tindharia, Mr, 
H. K. Robinson, the Forest Officer at Kurseong, and Mr. do Abreu 
of Victoria School, Kurseong. My acknowledgments are also due to 
Mr. Fritz Moller for allowing me to examino the collection in 
the Darjeeling Museum, and to the authorities at St. Joseph's College 
for giving me ucoess to their collection. 

The area over which Mr. Lister's coolies collected is an extensive 
one ranging between altitudes varying from 1 200 to 5,200 feet near 
Darjeeling and the mention of Pashok hereafter implies this area. 
No less than 408 specimens were collected hero. Mr. Wright’s 
coolies collected about the Railway between tho foot bills and Tin¬ 
dharia, i.e., at an altitude between about 500 and 2,800 feet. Tindharia 
in the following pages implies this area. From here I received 75 
specimens, Mr. Robinson and Mr, de Abreu collected at Kurseong 
between elevations of 5,500 and 6,500 feet, and got me 242 specimens. 
The Darjeeling Museum specimens have no localities attached, but 
Mr. Fritz Moller told me that nearly all had been collected by a neigh¬ 
bouring Planter from slopes ranging between about 2,000 and 4,500 
feet The St. Joseph’s College collection has been for the most part 
accumulated locally. Amongst other interesting specimens there are 
several > which had been collected by the late Dr. Vincent Richards, 
one qf our greatest opbiologists in the special department concerning 
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toxicology. Those specimens, nearly all venomous, 1 could distinguish 
because t hey had been preserved in spirit, whereas the rest of the 
specimens are in formalin. l)r. Vincent Richards’ specimens arc nor 
local ones, but were certainly collected in llie Bengal Plains where 
ho spent all his service. 

The specimens collected by me locally in and about Darjeeling are 
from altitudes well between 0,000 and 7,500 feet. 

From Pnshok 1 obtained 31 species, and from Timlha-ria 2.7. 
From Kurseong only 6 out of 242 specimens. From Darjeeling 
* I got only J). In the Darjeeling Museum there are 30 species and 
in Si. Joseph's College 37, at least 0 of which are certainly no! 
local, viz., Ery.r eonicns y Shnoles amen sis^ Dipsadomorphus gohool , 
and IK forsleni, Bvngarus cosr ideas t />, fasciatus, and />. walli, Edits 
carinatns , and Vipe r a russelti. 

Of the 43 species with which ihis paper deals 42 were obtained 
by or for me, the remaining 6, viz., (1) Tyjddops oliyolepis, (2) 
Zaocys n igrom ar<final ns , (3) Ablabes sfoiiezlut j, (4) Dry aphis front i- 
einetus , (5) Dungarm< bunyaroides , and (fi) Naia hungaru were sw»n 
in one or other of the two museums referred to above. Of the 48 
species, two, not including the snake Jinnyarus niger —which remains 
to be described in a future paper on the snakes of Assam—are now , 
viz., Typldops oliyolepis and Oligodon mdancus. In 6 instances the 
previous records of habitat have been extended, viz., Ly codon java , 
Ablabes sialic: kw, Dryophis fronticinctm , Dipsadomorphus <ynodou , 
Jinny arm liyidus, and Dung arm niger . 

t iiave also tried to show justification for doubting the Eastern 
Himalayas ( as within the range of distribution of one species, viz., 
Trqcldschium monficola (see footnote, p. 343). 

• • # A * .: i i t fn 1 


TypirummK. 

1 ' ' ■’ ).*: \'i :’ 4 •:* 

_Typhloptf jerdoni ,— Boulenger. 
i obtuined'one specimen of this rare snake hitherto only knowu from two 
examples, flic type from the Khasi Hills, and a specimen in the Indian Museum 

from Pashok or below Tiudharia, I 


oknkdfc be «iiro‘whiohy a»; some specimens got mixed. In either cane it must 
havejb«M It measured 9] inches. The body is depressed 

Hijid jLtfi; t©r, one thirty-fourth the total length. It agrees with 

^©Bori^t^on ^ pxcep|t in the breadth of the rostral which is at its 
broadest part above about oh e-thud the broadest part of the head. (Blgr. hardly 
Cfhe^ourfli > )t ijWWiifeh-bfaSk'ttbove, dun beneath. 
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Typhlop* jtn dout ( X ")• 

Typhlops oligolepis , spec, now 

In tlxo Darjeeling Museum I found a very small Typhlops, only 5J inches 
long, with the lepidosia ho different from any other species yet recorded 
that I have no hesitation in considering it new to science. To begin with the 
scales are in 1(> rows, fewer by two than in any other recorded species* It is 
almost certainly the specimen Dr. Seal spoke to me about which he had 
presented to tho Museum, and which ho found dead on a road in the 
Nagri Valley below Darjeeling at an altitude of about 5,000 feet. Several 
people who saw it discredited the idea of its being a Hnako at all, and as there 
in only one Typhlops, viz., this one in the Darjeeling Museum there can bo little 
doubt that it is Dr. Seal’s specimen. 

Description ,—Snout rounded. Nostrils lateral. ISye very small. Tail with no 
terminal spine. Cigar—brown above, paler beneath. 

Lepidosis. Rostral —Broad, more than one-third as broad above sis the greatest 

breadth of the head, not extending 
back to tho level of the eyes, but 
about as far as the posterior edge of 
the nasal shields. Internasal , frontal, 
mpraocularg parietaU and postooulars 
Hubequal. Nasals very large, com¬ 
pletely divided, the upper suture pas¬ 
sing to the rostra], the lower to the 2nd 
labial j largely in contact behind the 
rostral; the anterior shield not o* 
barely seen above. Prmocular subequal to ocular; in contact with the 2nd 
and 3rd labials. Ocular in contact with the 3rd and 4th labials. Postoeular 



Typhlopa oligolepis, 
{Much enlarged). 
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a single shield. The detail of the scales partly owing to the diminutive aise of 
the snake is most difficult to see, I believe, however, the detail in the figure 
attached is accurate. 

Born/rc. 

Python mo/uma.'—(Linn). 

One small specimen was captured at Tindharia. A small stuffed example, 
and the skin of a fairly huge specimen aro in the Darjeeling Museum. 

Coluiiiud/k. 

Polyodonlophi* coilam (Gray). 

I obtained 68 specimens of this common hill snake. 6 of these wero from 
Kurseong, 2 from Darjeeling, 46 from Pashok, 1 from Tindharia and 4 are 
doubtfully from one or other of the last two localities. The single example 
from Tindharia shows it is rare below 3,000 feet. 

One shield character demands special remark, r/c., the temporal. In every 
specimen I have seen of this snake from China (Hongkong) westwards, and I 
have seen well over one hundred, the temporal touches the 8th only of the 
supralabial series, which is an unusually high shield. 1 mention this because 
Boulenger says the anterior temporals are ono or*two, and he figures. Catalogue 
Vol. 1,1893 (Plate xii, fig. Ic), a lower temporal touching two of the* supralabial 
series. I am strongly inclined to the view that this arrangement denotes a 
species apart. The constancy of these shields in this Genus Is remarkable, so 
much so that I believo they can be relied upon to carry considerable weight 
in differentiating the species, some of which aro very olosely allied and in 
consequence have boen confused. The largest specimen was a (2 feet 6jf 
inches long, the smallest probably a hatchling was killed iti July and measured 
84 inches. In one the 3rd subcaudal shield was entire. One was killed in the 
act of swallowing a skiuk ( Lygoaoma indiea ). 

'] ropidonotuB parallels (B!gr). 

I only saw two specimens of this seemingly rare snake, one was collected at 
Pashok in September. The other wasiq the collection of St. Joseph’s College, 
probably of local origin, but locality not recorded. The species is remarkably 
like platyotpB in general appearance. The anterior temporals are two in one 
specimen. The ventral and subcaudsls are 163 *f 92, and 167 4- 88. the 3rd 
and 4th subcaudala entire in one specimen. 

Tropidcnotut piscator (Schneider). 

The solitary specimen received was one of variety quineundaluB , and obtained 
below Tindharia. It is evident this snake rarely leaves the plains and then 
only ascends to the low foot hills. 

Tropidonotm platycepa (Biyth). 

This is an extremely common snake in this part of the Himalayas between 
6,000 and 6,000 feet. Of a collection of 242 specimens made in Kurseong 67 
were of this species, but below 4,500 feet it was far less common. 1 got 11 from 
Pashok, 2 from Tindharia, and one from Phoobsering (circa 4,600 ft.). Above 
6 t 500 feet I got but 1, vis., from Darjeeling. The most remarkable feature in 
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the colouration of thin snake is the brilliant crimson band on each side of the 
vent rats in adults. Nearly all the specimens were so ornamented. Very 
young specimens had no trace of this flaming hue. One young specimen which 
had swallowed a skink ( Lygamma indioa) was rent in the sido so that the back 
legs of the lizard protruded. 

Tropldomtm himalayanm (Gunther). 

This species has an extensive range of altitudo. In Assam it is not un 
common in the Plains, and here in the Eastern Himalayas the 6 specimens 
collected were from below Tindharia up to Darjeeling. Two examples 
had eaten large specimens of the common eastern toad ( Bufo melanodiclu #), 
The labials in two were aberrant numbering 7, the 3rd and 4th touching the eye. 

Tropidwotun tttuhtus (Linn). 

My only specimen was from below Tindharia. 

Trop'donotus mbminiatus (Schlegel). 

Of 37 specimens collected, 34 were from Pashok, and 3 from Tindharia. 
The labials though usually 8 with 3rd, 4th and 5th touching the eye, are very 
frequently 9 with the 4th, 5th and 6th touching the eye. There were 4 post- 
oculars on one side in one speoimen, and tho anal was entire in another. The 
subcaudals were 96 in one example. Tho young have bluish heads, a hue 
which enhances the ornamentation of this very brilliantly coloured snake. My 
smallest specimen was 10 inches, and was killed between the 25th of July and 
5th of August. 

Paeudoxmodon macrops (Blyth). 

67 specimens of this very common Eastern Himalayan snake wore 
acquired^ from Darjeeling, 17 from Kuiseong, 35 from Pashok, and 3 from 
Tindharia. Ono brought to mo by Dr. Seal had been encountered in his 
garden, and when disturbed struck fiercely at him with erect, and flattened 
neck. The degree to which this snake flattens its neck is very marked being 
more pronounced, I think, than in any of the Tropuhnoti with which I am 
acquainted. One example was found to have eaten a frog. The largest was 
• £, 4 feet 2$ inches, and in this the secretion of the anal gland was ochra- 
ceoua-yellow and of the consistency of custard. A pahari told me it is called 
by them “ Gooroobi Samp, M and ho referred to the way it flattened its neck. 

The ornamentation of this species is very varied, and in some specimens 
extremely beautiful. In a young example the head was slaty-blue, behind 
th a the nape bore a broad intensely black arrowhead, bordered behind with a 
narrower hand of cinnamon. In some specimens the head is rich dark«green, 
in some the arrowhead is billiard-doth green, in others lilac, and in others is 
completely absent. In some the back is nearly uniformly olivaceous-green or 
fctown* In some the series of dark costal spots is but obsoure, in others very 
Mack, or purplish. In some no trace of light crossbars can be seen, in others 
they aremore or less distinctly visible, in others very conspicuous sometimes 
Whitish, sometimes cinnamon, or the anterior whitish, and the posterior 
tfMMuaon. Some specimens are chequered with green, black, amber and 
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odhre spots. With all this variety of form the specimens do not lend them 
selves to a grouping into colour varieties, for scarcely two specimens are 
quite alike. The costal scales are, as far as I am aware, quite unique in this 
species. The median 5 or so rows are straight, tho remaining rows slightly 
oblique, except the two last which again are straight. As in the Tropidonoti 
the scales are in 10 rows till just lieyoml the middle of the body when they 
become 17 by an absorption of the 3rd row above the von toils. Sometimes 
this absorption takes place at or before mid body. 

Trachitchium fmeum (Blytb). 

In the vicinity of Darjeeling this is by far the commonest species to be 
met with between about 5,000 and 7.500 feet. I obtained 194 specimens, 151 
from Knrseong, .'10 from Darjeeling, audio from Pash ok. These varied in 
length from inches to 1 foot 4} inches. 

Sexet .—Of 88 specimens sexed 51 were 9 9,37 $$. The largest $ was 
1 foot 2i inches, but several 9 exceeded this measurement, the largest being 
1 foot 4$ inches. 

Breeding .—The pairing season was evidently over, for many hatchlings 
between 5 and f> inches in length were obtained in July. Seven out of ill 9 9 
collected in that month in Kurseong wore gravid, the smallest being t foot and 
3 of au inch. One contained 6 eggs, two 4 eggB and four 3 eggs, the largest egg 
measuring from [j to 1 inch in length, and about j inch in breadth. The young 
are apparently between 5 and (> inches long as they emerge from the egg. 

The secretion of the anal gland was found to be custard-like. 

Food. —This snake appears to feed exclusively on earth worms, several were 
killed in the act of swallowing a worm, almost every specimen I opened had 
fragments of worms or entire worms in tho stomach, and the intestines much 
distended with tnud, evidently from the alimentary system of worms. Prom 
the many specimens I opened 1 should judge the snake to be voraciously 
vermivorouH. 

Lepidom. —Boulanger says that the prefrontal is usually single. I found 
it invariably single. 165 was the largest number of ventral* and 31 the 
smallest number of subcaudals, in one specimen the first 9 aubcaudals 
were entire, in another the last ventral was divided. The have the 
scales in the region of the vent rather more obviously keeled than the 9 • 
The eye is very black, but if closely viowed the iris ip soen to l>© dark- 
brown (almost liver coloured), and the pupil is discernible. 

It is a very gentle little snake, often encountered in daylight about the 
roads in Darjeeling. I frequently handled it without its attempting to bite 
roe. At Kurseong it is so abundant that it can be found under most stones 
on the slopes about there, and Mr* H, K. Robinson told me that after rewards 
for snakes had been offered, the hill men would alter the landscape features 
of a whole hill side by rolling over each stone in their search for snakes which 
when brought in consisted almost entirely of this species. 

Colour .—Adults are blacky or blackish with iridescent effects on reflected 
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light in life. When looked at closely the scales are seen to bo studded with 
black dots and often these are congregated moro heavily at the sides of the 
scales so as to produce an obscurely striated pattern. The belly is glossy 
uniform black. The young are very obviously streaked with black on a brown¬ 
ish or greyish ground, the two lines on the confines of the 1st and 2nd, aud 3rd 
and 4th rows above the veutrals being usually most pronounced. Young spe. 
oimens too have an opaque yellowish collar which is incomplete vertebrally. 

Track isch ium guentheri (Boulenger). 

I obtained 37 specimens, 7 of these wore from Darjeeling, the vest from 
Pashok. It is fairly common at altitudes between about 3,000 and 7,000 feet, 
being more abundant than fmcnm at the lower limits of this range, far less 
so than fuscum at the higher elevations. 

Sexes .—Of 18 sexed, 14 were 9 9 and 4 <?<?• The largest specimen was a 9 
1 foot 5^ inches. 

Breeding, —Only one gravid 9 was included in the above total. This was 
killed in Darjeeling on the 11 th of July and contained ft eggs measuring about 
J of an inch in length. 

Habits .— Like fuseum , I found it a very gentle snake, and it was nearly 
always encountered in day-light. 1 found one crossing a jungle road in 
Lebong at dusk one evening, and having dismounted secured it with little 
difficulty. One young one I caught one morning on the floor of the rink. 

Lepidom .—The ventrals ranged lip to 154 in number, and the subcaudals 
as low as BO. In one specimen tho 3th subcaudal was entire, and in another 
the first 8 were entire. 

Colour .—Adults aro streaked brown and black usually. In some there is a 
coral-reddish tinge in the brown, especially noticeable posteriorly. The scales 
in life exhibit an iridescence as the light glances upon them. The belly is 
usually uniform bright corah red, but in some specimens a variable extent of 
tho anterior length, is black ( rai'ely greyish-black) which becomes mottled with 
coral-red more and more till this hue becomes uniform. In one or two speci¬ 
mens almost the entire length of the belly was black, a very limited extent 
posteriorly showing any red, and the specimens were in consequence extremely 
Wke fuscum. Young examples have a more or less obscure yellowish collar. 

TrachJechium tenuiceps . ( Blyth ). 

Of the 17 examples collected, 15 were from Pashok, aud 2 from Tindliaria. 
It is obviously the leaNfc common of the three Himalayan species.* One speci 

* I say the M three ’’ Himalayan species because 1 cannot help thinking th it monticoln 
though recorded from this Range doe* not really occur there. Tho only specimens known 
are tho 0 collected by Jordon now in the British Museum, and said to havo come from 
Darjeeling, but I strongly suspect are from the Khasl Hill*. It would appear from this 
record teat the snake is, to say the least, not nn< ommun about Darjeeling. I venture to 
think that no part of India has been so well worked over os the vicinity of Darjeeling and 
it is significant that there is no specimen in either of the two fairly large local collections 
there, and that l failed to obtain a single specimen among the large number which passed 
through my hands. Further Jerdon collected extensively in the Khasi Hills, where last 
year I found monticola a common snake,audit is surprising that no specimen appears to 
8 
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men—that from Tindharia—obtained in July was gravid, ft measured 1 foot 4 
inolm an 1 contained > egg). In m*»y specimens the loreai failed to touch the 
internasal. This is remarkable for the contact of these shields is a generic 
character and I have to own uo exjjption in all the other species I am familiar 
with. The adult is blaokinh but if examined closely, a yellow ground colour 
is to bo observed dorsally which is moro or less heavily speckled with black, 
especially at the lateral margins of tho scales forming an obscure black striation. 
The holly in all my specimens was brilliant uniform yellow or orange. 

Tho length varied between 0 ( inches to 1 foot 4 inches. The ventrals 
ranged from 123 to 140 ; and the miboaudals from 28 to 39. It appears to be 
rare at the altitude of Darjeeling if it occurs there at all, and it is evidently 
uncommon holow Tindharm, but not uncommon at altitudes between about 
2,600 and 5,000 foot. 

Lycotlonjara (Shaw). 

A solitary specimen was sent mo from Pashok, an adult 9 > and I examined 
another in the Darjeeling Museum. Tho labials wore 8 as I usually find them, 
(Boulenger says 0 or In) and the 3rd, 4th and 5th touched the eye. The 
anterior temporal wus single. The ventrals and subcaudals 188-f66, It does 
uot appear to have been recorded before from the eastern Himalayas 
Lycodon aulicus . (Linn). 

All the 19 specimens collected were from comparatively low elevations, viz,, 
8 from Tindharia where Mr. Wright tells me it is one of their commonest 
snakes, and 11 from Pashok. They all conform to variety D of Boulenger’s 
Catalogue, except that tho labials are variously mottled or spotted. One 9 
captured between the 10th and 29 th July contained 5 nearly mature eggs* 
One specimen had swallowed a s ank probably Lygosoma indica, and another 
a mouse and a skink. In one the labials were 10, the 4th and 6th only touch' 
ing the eye, in another the first 3 subcaudals were entire* 

Dinodon septbutnonalis (Gunther). 

A single young specimen from Phoobseiing (circa 4,600 ft.). Length 9J, 
tail 24 ins. Ventrals -07, anti on tire* subcaudals 92. Ooatals, two beads* 
lengths bohind head 17, midbody 17, two heads lengths before vent 15. In 
the step from 17 to 15 the 3rd and 4th rows above the ventrals blend* The 
frontal is extensively in contact with the prajcoculars. Contained a lisard of 
the Genus Lygovoma. 

Zaocy$ nigromarginatm ( Blyth ). 

1 examined a single specimen which is in the Darjeeling Museum* 

LzpidoA *.—The oostals are in 19 rows in the fore neck, but become 18 by the 
7th scale in the vertebral row behind tho purietals being absorbed into the next 

have been obtained by him there if one refers to tho Catalogue of the British Museum 
(Boulanger 1 189B 9S). Added to these considerations, there is the fact that in at lea»t uae 
other inat <nce. vile Dinodon ae^tenlr%miUis (Boulanger, Cat* Vol,. 1, p , 363) a spec men of 
Jordan's collect ng has benn recorded dubious!) from the Kha»l 1. ilia or Himal ayas. * 

*1 have examine 1 another young specimen from Tindharia sent to me by the Bombay 
Natural history Scotty about four years ago. 
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row on the left side. This reminds one of the costal absorption in Zamtnit 
mucow* when the rows reduce from 17 to 16, which is invariably produced by 
the vertebral row becoming confluent with the next row on the left side. At a 
point i heods-longtha alter the head the rows are 16, at midbody 16, and 2 head a- 
lengths before the vent 14. I cannot agree with the designation of the shield, 
called by Mr. Boulenger a subocular. It appears to me obvious that this has 
originated from a division of the 3rd supralabial, and I am of opinion that this 
labial should be recorded as divided and included as one of the labials touch 
ing the eye. The vontrals and subcandals are 193 124. 

• ZameruH korron (Sohlegcl). 

Two specimens were collected at Pash ok. 

Zmcnis muoom* (Linn). 

A single specimen from Tindharia. 

Coluber porphyrvctm (Cantor). 

Of 8 specimens collected, 2 were from Tindharia, and 6 from Pashok. 
Probably it in more common than these figuros would suggesc as I saw 6 speci¬ 
mens in the St Joseph’s College collection, and 11 in the Darjtcling Museum. 
The young aro buff coloured with uniformly black, white edged broad cross¬ 
bars, which make them appear very different from the adults. 

Coluber cantoris (Boulenger). 

This is one of the commonest species to be found about Darjeeling, but does 
not occur or is rare below about 5 000 feet elevation, 1 got 10 specimens, 
1 from Darjeeling, 4 from Pashok and 6 from Kursoong. There were 7 in the 
Darjeeling Museum and 4 in St. Joseph’s College collection. 

Lepulo*i * t ~The costal* are unusual in this 
species, in that the rows are two less in front 
than in midbody, a condition 1 have seen 
in some others of the genus, viz,, hodguoni, 
Helena, etc. Other species of the same Genus 
as now understood have the same number of 




9 Specimens of Coluber cantoris* 

A $rd Labial entire, 

B „ „ partially divided. 

0 n ' » completely divided. 


scale rows in front us in the middle of the 
body, viz., ^rphyraceuH, oxycephalu* fnnatus , 
prasmus , etc. It appears to me likely that 
this difference in some of the species may 
make it possible to subdivide the Genus 
which as it now stands is large and cum¬ 
bersome, The rows anteriorly for some 
distance number 19, then at a point from 
one to five heads4engths behind the bead the 
4th row above the ventrals (rarely the 5th) 
divides, the rows then remain 21 till some 
distance behind the middle of the body 
where they fall to 19 again owing to a 
coalescence of the 4th and 5th (rarely 3rd 
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and 4th or 6th and 6th) rows above the ventraJs. From 19 they again reduce 
almost simultaneously to 17 by a fusion of the 3rd and 4th or 4th and 5th rows. 
The anal was divided in one specimen only. Here again I cannot agree with 
Mr, Boulenger’s designation of a subocnlar, mid in this species the arguments 
in favour of my own view are very strong, for many specimens are to bo seen 
with and many without this little shield. In some it is present on one side and 
not on the other, and a comparison of the two sides makes the origin of the 
shiold obvious. In one example the 3rd labial is seen but partially divided, 
very clearly indicating that the so-called subocular is an integral part of this 
shield. 1 attach figures for comparison. 

The irjs of the specimen brought to me freshly killed was red, and the pupil 
horizontally snbovato. The chin was ruddy, and the throat canary yellow. The 
posterior transverse bars were ruddy, lu another specimen the sides of the throat 
were salmon, and the bully behind pinkish about the angulation of the vcntrals. 

Coluber hmiurm (Cope). 

J obtained two specimens from Pash ok, and saw another in the 8t. Joseph’s 
College collection. In all specimens the contain were 23 from close behind the 
neck, to a point woll behind midbody, where they became 21. The reduction 
to 21 is due to fusion of the 4tb and 6th rows abovo the vent nils : from 21 to 
19 to fusion of the 3rd and 4th rows. In one example they remained 19 
noarly to the vent, in the other two they reduced to 17, more than two heads- 
lengths before the anus, the reduction being brought about by fusion of the 
6th and 6th rows. The labials were 9, the 6tli and 6th touching the eye, the 
4th not divided. The ventrals and subcandals wore 246+100, 264+94 and 
252+9ft. The anal was divided in all. 

Coluber pramim ( Blyth). 

Five specimens were collected, all from 
Poshok, and all young. The scales are 19 from 
just behind the neck to well behind midbody. 
The absorption of rows is interesting, and so 
different from many species now included in 
the genus that I think this alone may serve to 
further divide it. From 19 the rows soon 
bccomo 16 by two fusions which oocur close 
together, so that their order may be reversed. 
Usually the first from 19 to 17 is duo to it 
fusion of the 3rd and 4th (raroly 4th and 5th) 
rows above the ventrals; the next from 17 to 
16 is due to a coalcBcenoe of the two rows next 
to the vertebral on each side (not the vertebral 
itself). 

Boulenger says the anal shield is rarely entire. 

I found it so in all the specimens, and also in one* 
of the two in the Darjeeling Museum. I omitted 



Coluber pratimt*, 
(nat. size). 
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to record it in the other. I found the ventral* a* low an 193, and the subcaudals 
an high as 100. 

Coluber radiants .—Schlegol, 

6 examples, all from Pashok, 

Dendrophis pi dm. —Gmelin. 

I obtained 6 specimens which I assign to this species* throe from Pashok, the 
rest from Pashok or Tindharia. The scales wore 15 anteriorly and in mid 
body, and 11 or 0 at a point two lieads-longths before the anus. The ventrals 
and subcaudals were 203 4- 140, 205 + 145, 191 + 145 V 200 + ? and 204 + v 
and 202 + 132, respectively. The vortebrals in midbody were as broad as lon^ 
or rather broader. Tbe anal was divided in all. 

One specimen I saw in St. Joseph’s College collection which 1 include here 
pro tern belongs, I consider, to a species as yet not described. In this the anal 
was entire, the ventmls and subcaudals 187+151, and tbe scale rows 15 
anteriorly and in midbody, 9 behind at a point two lieads-lengths before the 
anus. The vertebral* at midbody were a shade longer than broad. This speci¬ 
men appears to me to agree in every wav with a large series of specimens I 
have collected in Assam and two others I have had from Jalpaigui i in all of 
which the anal is entire. This last is a noteworthy feature for no other of the 
species of Dendrophia and Dmdrelajtfiia hitherto described is similarly distin¬ 
guished. In a future paper on the snakes of Assam J in torn! to refer to it as 
new species under the title proarchou. 

Dendrelaphin irtutrix. —Daudin. 

Six specimens which I think there can be no doubt are of this gpeciesf were 
received, two from Tindharia, the rest from Pashok. Another similar specimen 
I found in the Darjeeling Museum. In these the costals anteriorly and in 
midbody were 15, at a point two heads-lengths before the antis 9 in 1» in 9. 
The vortebrals in midbody wore about % to J as broad as long, and the ventral* 
and subcaudals noted were 190+132, 191 + i 45, and 191+131, respecterely. The 
anal was divided in all. This species and the last are in general appearance, 
and the details of their lepidosis extremely alike. The differences I see 
between them are as follows :■—In trtxtrw there is a small light interparietal 
spot, and a light vertebral stripe anteriorly. The 2nd, 3rd and 4th supra- 
labials (the 1st also sometimes) have narrow blaok posterior margins. There 
is a short, narrow rather indistinct postoeular stripe. There are black inter¬ 
rupted oblique stripes on the sidoH of the forebody arranged in pairs. Two 
supralttbials only, viz., the 5th and 6fch touch the eye. The vertebral row' 
develops gradually on the nape, and in midbody the length of each shield 
exceeds the breadth. The maxillary teeth number 16 to 19, and the most pos^ 
tenor are rather smaller than the preceding. The nasal bones are of a distinct 
shape. 

In pictus there is no interparietal light spot, no vertebral light stripe antcr- 

* 1 havSprepared 8 skulls from these. 

11 have prepared 5 skulls from these, and nil nro undoubtedly typical of this Genus. 
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iorly, and no oblique black stripes on the sides of the forebody. None of the 
snpralabiak show black posterior margin* There is a broad black conspicuous 
band from the eye continued well down the body. Throe aupralabiala usually 
touch the eye, vie., the 4th, 5th and Oth, The vertebral enlargement is sudden 
and due to the confluence of two or throe scales on the nape. The vertebral 
shields in midbody are as broad as long or broader. The maxillary teeth num¬ 
ber 2U to 28, and the most posterior are compressed, and rather longer than 
the preceding. The nasal bones too are distinct in form. 

Simoten cycluru *. —Cantor. 

I got two specimens from Tindharia and saw one in Si. Joseph’s College 
collection. AJi belong to variety B of Boulenger’a Catalogue. In one of my 
specimens the costals were 19 in anterior and midbody, 17 at a point two heuls* 
leng hs before the anus. In the other ths tepidons was very peculiar, the 
costals being 17 anteriorly becoming 19, and then again 17 and 19 several 
times over; 19 in midbody, and 15 behind at a point two heads lengths before 
the anus. As in Ziioct/* and some Zame*m t I consider that the «‘hd supralabial 
is divided in this snake, and therefore touches the eye as well as the 4tli and 
5th shields of that series. The upper division of this shield is misnamed a 
subooular. 

SimotfiH albocinctng . —Cantor. 

Of 38 specimens received. 25 were from Pashok, 12 from Tindharia and 
1 from Darjeeling ; 26 of these wore of the A variety of Boulengm ’a Catalogue, 
i.e., typica, 16 being from Pashok and 10 from Tiudharia. J1 examples 
belonged to vanofcy C of Bouleuger’s Catalogue, 9 of these being fiom 
Pashok and 2 from Tindharia. My Darjeeling specimen was also of this 
variety. 

The two varieties are very distinct, so much so that to oiio unacquainted 
with the subject of ophiology they would certainly be taken to be different 
species. I have never seen any forma connecting the two. 

In variety A thero is a great variation in the ground colour which varies 
irrespective of ago from a dark-brown to a bright berry-red, \l w latter hue 
being especially bright in the flanks. In move than one specimen the colour 
was a very beautiful shade of pink very like that of a boiled prawn. There 
are from 21 to 25 light, dark-edged, conspicuous and well defined cross-bars on 
the body, 5 to 8 on tho tail, These are narrow, and end laterally close to the 
ventrals. In light specimens they are quite white, in darker specimens buff, or 
more often ash y-grey, and often bordered with black. In some of the speci¬ 
mens, the brown ones especially, longitudinal streaks may be more or less dis¬ 
tinctly traceable. These resemble those in cycluru b consisting of an upper 
broad dark band 4 or 5 scales broad, and separated more or less distinctly by 
a light vertebral streak, and a lower narrow dark band on the 3rd and 4th or 4th 
and 5th rows above the ventrals. 

In the dark specimens the usual sagittate Simotes markings are blackish- 
brown, but in light specimens they are light edged with blackish. In the 
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prawn-coloured specimens they are quite white. In the reddish specimens there 
is usually some mottling of red or pink on the belly. 

In variety 0 I never saw any ruddy tinge in the ground colour which was 
of various shades of brown. The marks on the back, 29 to 34 on the body and 
6 to 3 on the tail, are very distinctive in form, and similar to those seen in 
Simotes wptmdidun, Oligoilon renudus and some other species of these genera. 
They are of a darker brown than the ground and their anterior and posterior 
borders are more or less indented in tho vertebral line, sometimes earning com> 
plefce bisection. More often they are merely indented to produce a walnut 
shaped mark thus x I usually refer to this variety in my notebooks as 
jujlanrfifor from tho shape of these marks. Sometimes outside each of these 
marks is a smaller dark spor. In the dark specimens (ho shape of those marks 
cannot always be determined. In some examples there are longitudinal streaks 
oxaotly similar to thoao already mentioned under the last variety, but usually 
even more obscure. In other specimens the ground colour is variegated with 
short oblique light and dark streaks a scale long as one sees in Uliyodon 
imbgrineuH, Swot** theabahh, and some other species of these genera. 

In some of these specimens 1 noticed a more or Icbs distinct dark cross bar 
between each or some of the walnut marks. 

Lepidod**— 1 can fi d no differences in the lepidosis of these two varieties, 
which must therefore remain as varieties lather than species. The scale rows 
wero 19 in all the specimens in tho anterior and mid body. At a point two 
heads-lengths before the anus they were 15, except in 8 examples where they 
only reduced to 17. All of these exceptions worn from Pasliok, one was 
variety A and the two others variety C. I found the labials 8 with the 4th and 
5th touching the eye in one example, lho 3rd labial which is usually divided 
was entire in one specimen. In another the 3rd and 4th subcaudala wore 
entire. The ventrals vary from 188 to 200 and the subcaudals from 50 
to 68. 

Food .—I found a mouse had boon taken once. The tail of a mouse was 
found in the stomach of another, and in a third there was a mass of soil with 
small stones, shred# of vegetable fibre and two lungish hairs—probably horse¬ 
hairs. 

It is obviously one of the commonest snakes in this part of the Himalayas. 
It rarely asoeuds above 5,000 feet. Mr. de Abreu, who has collected snakes 
at Kurseong fur some years, told tne ho only once got this species. It not 
infrequently descends to the level of the Plains though it is essentially a 
mountain snake. Variety typica appears to prefer tho lower slopes to those of 
higher elevation, but jughmUfer seems to be iho more common variety at tho 
upper limits of its habitat, 

Oligodon melaneiu, Spec, aov* 

(Bee Plate figs, 4, 5 and 6.) 

Two specimens,'a £ and a 9, were collected at the same time at Tindharia, 
probably in company, in July. They very obviously constitute a species 
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hitherto unknown, which 1 think should be referred to the genus Oligodon. 
The 9 was gravid, and contained 4 eggs varying from ^ to J inch in length. 
She measured 13& inches, the tail accounting for 1?/ inches. I have omitted 
to record the length of the which was very similar. One was presented to 
the British Museum, the other to the Indian Museum. 

De* cription, —/» oxtral. —Touches 0 shields ; the nasal sutures are equal to, or 
rather greater than, the in tor nasals, and about twice the 1st labials ; the portion 
visible above equal or less than the distance from it to the frontal, 
Jnternamh. —Two ; the suture between them equals that between the pne- 
frontal fellows ; less than half the intoraasoprorfronta) sutures. Prafrantuh.— 
Two ; the suture between thorn about half the pnefronto-frunta) ; in contact 
with internasate, postnasals, loreals. praoculars. aud supraoculars. Frontal- 
Touches 0 shields, the sutures of which are subequal; longer than pavietals. 

Supraoculars.— Length about throe-fourths, breadth 




about one-third that lof the frontal. Nasals —Semi- 
divided ; in contact with the 1st labial only in the ft, 
with the 2nd also iu the 9. Loreals .—One, small, 
about half to one-third the length of the nasals. 
Pmocnlars ,—Ouc. Pon/oculars — Two. Temporals .— 
One anterior. Supralabiat* —7 with the fttd and 4th 
touching the eye on both sides in tho and on the 
left side in tho 9, the 4th and 5th touching the eye on 
tho right sido in the 9- Jnjralabiah. 4, the 4th 
largest and in contact with 2 or 3 scales behind ; the 


suture between the 1st rather longer than that be¬ 
tween the anterior subliuguals. SublinguaU*-- Two 

pairs, tho posterior about threo-fourfchs the anterior, 
and touching the 4th only of the infralabial series. 
Costal*.— 15 in the whole body length ; vertebrate not 
enlarged ; the last row about twice as broad os the 
vertebrate ; no keels ; no apical pits rate.—152 

Oli<jodon mclaneuji ( x 2). jn the $, 159 in the 9- /Inal,*—Divided in the 9 > 
entire with a basal indication of a division in tho Subcaudals. —Divided ; 
42 in the #,40 in the 9* Colour.— Uniformly blackish above merging to 
greyish in the flanks. Discerned closely it is seen to be very finely speckled 
with black on a grey ground. Beneath, tho $ is uniformly blue-grey of a 
beautiful shade ; the 9 is of the same shade but specked with black. The grey 
fades to whitish on the chin and both lips Eye with round pupil. 

A blabes stolmkct.— Sclater. 

In the Darjeeliug Museum 1 found two specimens of this little known and 
apparently rare suake of which hut 3 specimens have been previously recorded* 
These were from the Naga Hills, Assam ; Samaguting and Bia-po in the 
Karen Hilte of Upper Burma. The habitat is now extended to the Eastern 
Himalayas, 
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Ahlabex Htolictkoc ( X 2). 


Lepidouie. —The cos tala are in 15 rows in 
the anterior and middle parts of the body 
13 behind ; the reduotion being effected 
by an absorption of the Srd row above the 
ventrain into either of the adjacent rows. 
Tho ventral* and subcaudals are 148 + 131 
and 152+?, the tail imperfect. The loreal 
in one specimen is completely confluent 
with tho poatnasal forming an elongate 
shield in contact with the first 3 suprala- 
bials. The Srd labial in the other sped 
men does not touch the nasal. The colour 
is uniform and putty-like above, white 
beneath with an indistinct, ill-defined, fawn, 
lateral lino, A blackish streak passes from 
the lore, and behind the eye to be lost in tho 
nock. 


Ablahes rappi. —Giinther. 

All the 16 specimens collected were from the lower elevations, 5 being from 
Tindharia and 10 from Pasbok. In \ tho locality was not recorded. 

My largest was 1 foot 3| inches long. 

LtpidoBts.— The costals number 15 in the whole body length. In one specie 
men however the 6th and 7th rows above the ventrals 
^C""** repeatedly fused, and divided in the anterior parts of tho 
/nT H v sr body whilst the last two rows similarly united and 
divided several times posteriorly so that the rows varied 
accordingly from 15 to 13. The 5th (penultimate) 
supralabial is an unusually long shield which is very 
characteristic of this species. In one spocimon the 5th 
and Gth were completely confluent on one side, and 
jl partly so on the other, and in a second partly oon- 
*** * 1 ■ fluent on one side. The last ventral was divided in 

one example, and the 1st, 2nd, 3rd, &th and Gth subcau- 
dais were entire in another. The loreal, normally Bmall, 
73 T was specially so in one specimen on one side, aud absent 

on the other, bo that the prefrontal touched the 2nd 
supralabial on that side. In another the loreal was so 
small on one side that the prefrontal met the 2nd supra- 
Ablate rappi (x 2). labial in front of it. In one recently acquired specimen 
the belly was sulphur yellow, aud I think it is probable that in life all the 
specimens may be yellow beneath* The dorsal yellow in the scales of many 
Lymdok and the ventral yellow of &imoU* crumdatu*, I enow, fade to white 
almost at ones in spirit, Boulanger says there is a double series of transverse 
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dark spots anteriorly* I found three series usually, one mesial. On the other 
hand in two specimens at least, these spots were not visible at all, the dorsum 
being uniformly dark-brown. 

Dipmtdomorphua trigonatua (Schneider). 

Two specimens were obtained from below Tindharia, both qnito typical. 

Dipsadomorphu 9 hsxagonotus (Biyth). 

One of the commonest of Eastern Himalayan snakes at altitudes below 
about 6,000 feet. Of 72 examples, 67 were from Pashok, 5 from Tindharia. 

Lepidom .—The costal* at a point two hoads-lengths behind the head are in 21 
rows normally (19 in two, soon becoming 21), 21 in raidbody, and 15 at a point 
two heads-lengths before the anus (17 in one). The reduction of rows is very 
similar to that of other species in this genus and characteristic. The rows 
become 19 by the absorption of the uppermost row into the vertebral, then 17 
very shortly afterwards by a confluence of the 3rd and 4th rows above the 
ventral. Finally some distance behind, the 17 become 15 by the absorption of 
the uppermost row into the vertebral. The iirst two steps in the reduction are 
occasionally reversed. The 3rd and 4th subcaudals were entire in one 
example. The supraiabials were 9 with the 4th, 6th and 6th touching the eye 
in one example on one side. The ventrals were 223 to 247, the subcaudals 
from 100 to 119. 

Food,— In two specimens I found an agamoid lizard, probably a Calotes, 
had been swallowed and twice another lizard, viz,, Japalura varhgata, once a 
fledgling, and in another I found a mass of bird’s eggs with light blue shells. 

Many of tho specimens had a remarkably ruddy shade in their tawny colour¬ 
ation, most accentuated towards the edge of the vent mis where it became a 
pinkish or salmon-red stripe. In two young specimens blackish oblique costal 
streaks were visible, in ono faintly, in the other distinctly. The eye in many 
examples too (perhaps in all) was bright pink, reminding one of pink enamel 
and quite distinct from the effects produced by hremorrhage into the eye 
from local injury. 

Dipaadomorphua multi fascia tus (Biyth), 

Four specimens of this uncommon species were collected at Pashok* The 
largest was 3 feet 9£ inches, and the tail 10 inches in length. 

LepidosU .—The oost&lB agree with those of hexagonatua , trigonatua , and others 
of the genUB. There are normally 21 rows anteriorly, and in midbody, 16 
behind at a point 2 hoads-lengths before the anus. The rows beoome 19 from 
the absorption of the uppermost into the vertebral. Very shortly afterwards 
they beoome 17 by a fusion of the 3rd and 4th rows above the ventrals, and then 
again 15 by an absorption of the uppermost row into the vertebral. Ono example 
was aberrant in a manner strictly comparable to what obtains in rare examples of 
other epeoies of this genus* The vertebral row divides into three, reunites and 
again divides several times so that the scale rows beoome alternately 19 
21. The ventrals and subcaudals were 228+109, 223+111, 245+116 and 
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238«fl06. The pneooulars were two in one example, two on one Hide, three 
on the other in the second specimen. One example had swallowed a lizard of 
the species Japalura variegata. 

Dipeadomorphut cyamus (Dumeril et Bibron). 

One line specimen was sent me from Tindharia. Am in most of the species 
of this genus the oostals are 21 anteriorly, and fall to 16. The reduction of 
rows is effected by the same fusion as in hexayonotus and others ( q. r.) The 
ventrals and suboaudals were 254-f 124, the tail being Blightly docked. The 
mucous membrane of the mouth is quite black in this snake, extending on 
the roof of the gullet for some 6 or 6 inches in this specimen, then breaking 
up into a coarse mottling and disappearing. This black is not seen in any of 
tho other green snakes I know of the genera Dry aphis. Coluber, or Lachesis , 
in all of which the mouth is white (pinkish in life), 

Dipsadomorphus cynodon (Boie). 

I obtained a fine example of this from Tindharia, conforming to BoulengerV 
variety B. The costa Is were 21 at a point two headalengths behind the head, 
23 in midbody, and 15 at a point two heads-lougths before the anus. The 
reduction from 23 to 21, from 21 to 19, and from 17 to 15 is due to the 
absorption of the uppermost row into the vertebral. From 19 to 17 the 3rd 
and 4th rows above the ventrals coalesce on tho left side, the 4th and 5th on 
the right. The ventrals were 253, the tail imperfect. This species is known 
from the Plains, and is not to be considered a true Himalayan snake. I have 
had two other examples from the Jalpaiguri District, which with this specimen 
extend the previously recorded habitat, 

Fsammodynastts pulveruletUus (Boie). 

Of 15 specimens 4 were from Tindharia, 11 from Pashok. The ventrals 
range between 163 and 170, and tho subcaudals between 52 and 63, I found 
the remains of a skink—probably a Lygosoma in the stomach of one. A 9 
captured between the 20th and 24th of September at Pashok was gravid, 
containing 10 eggs about half an inch long. It was 1 foot 7 $ inches long. 
Many of the specimens had bright ochraceous spots or mottling in the flanks, 
and in one example these were so abundant as to form an ochraceous band. 

Dr if aphis prasinm. —Boie. 

The only 6 specimens acquired were from Pashok. In all the scales were 
15 anteriorly and in midbody, bub 13 behind at a point two heads-lengths 
before tho anus, the reduction arising from a fusion of the 3rd and 4th rows 
above the ventrals. In all tho supralabials were 9 with the 4th, 5th and 6th 
touching the eye. The ventrals ranged from 197 to 201, and the suboaudals 
from 159 to 175. My largest was a $ 3 feet 7$ inches in length. 

Dryaphis frontidnclu* .—((Hlnther). 

Bee Plate, figs, 1, 2 and 3, 

In the Darjeeling Museum I found a single specimen of a snake of this 
genus which I think must be assigned to fronticinctus but in case there is any 
doubt 1 describe and figure it. 
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Dmription. — RottraL— Touches C sliielda, the anterior nasal sutures are rather 

greater than the internasal, and about 
twice the 1 st supralabials with no pointed 
appendage, Intemasal #,—• Two ; the suture 
between them throe-fifths that between 
the preefrontal fellows, subequal to the 
mternaso-prcefrontal ;in contact with the 
anterior loreal. pr&frontal*. —Two ; the 
suture between, them about twice the 
pnefronto-frontal ; in contact with the 
internasals, anterior and posterior loreals, 
praioculars, and frontal. Frontal .—Tou- 
ohes 8 shields ; the fronto-supraocular 
sutures arc about four times the length 
of the iron to-pane tals. Supraocular »,— 
Nearly as long, and about three times the 
breadth of the frontal, Na*alr .—Undivi¬ 
ded ; touch the 1 st and 2 nd supralabials. 
Lortah —Two(t 4 - 1 ). Prwocular*.— One, 
JDryophis fronticinctus ( x 2). touching the frontal. Po»toculur*. — Two. 
TemporaU. —Two anterior. Supralabiate.— 8 . the 3rd, 4th and 5th touching 
the eye, the 3rd divided into an upper and a lower part and the 4th into two 
upper and one lower part. Jnfralubial*.—b t the 5th much the largest and in 
contact with 3 scales behind. The suture between the 1 st about three-fourths 
that between the anterior sublinguals. Sublingual *.—Two pairs; the posterior 
longer, and in contact with the 4 th and 5th infralabiala. Co*taU.~- Anteriorly 
and in midbody 16 , at a point two heads-lengths before the anus 13 ; the 
reduction is due to a confluence of the 4 th and 5ih rows above the ventrals 
on one side and the 6 th and 6 th on the other ; the vertebrate rather enlarged ; 
the lateral rows oblique ; the last row enlarged; no keels; no apical pits. 
Vwtrals,— 196. Anal *—Divided. Subcaurfah .—135 ; divided. 

Colour. ~Uniform khaki-brown above with a rather darker ill defined dorsal 
stripe. In the forebody there are the usual black oblique marks scCn in other 
species of this genus. No flank line. Beneath, buff with an obscure blackish 
lateral line on the ventrals, some ruddy streaks between these, and a median 
stripe of punotiform blackish spots. An obscure postoculor streak. The 
specimen measured 2 feet 10 inches of which the tail accounted for lOf 
inches. 

The only other DryophU previously recorded from the Himalayas is praAm$. 
Fronticinctus has only once been recorded outside Burmese limits and the 
specimen which is from Hibsagar in Assam is in the Indian Museum. I have 
examined this and agree with 8o!ater r s identification though it is aberrant in that 
the anal it entire, and the scales are *6 in the whole body length. In all the 
other species of this genua the nasal shield touches only the 1st of the suptala- 
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bial series, ami the intern aaal meets the 1st and 2nd supralabials. In fronti- 
cinctut the nasal touches the 1st and 2nd supralabials, and the internasii! 
touches no supralabial owing to its contact with the anterior loreal. 

The habitat is now still further extended into the Eastern Himalayas. 

Bmgarm Uvidw. —Cantor. 

I obtained three specimens all from Tindharia, and examined another in 
the St. Joseph’s College collection. The ventrals and subcaudals wero as 
follows:—212 4- 30, 211 + 35,209 -f 37 and 212 + 38. The vertebral row 
was but feebly enlarged in all on the body but quite as well developed on the 
tail as in other speoies of the genus where they are well developed on the body 
as ocRTuUm, niger t etc. The habitat of this species is now extended to the Eastern 
Himalayas. 

Bnngarm niger. —Spec. nov. 

I acquired 8 specimens of a krait with which I have become familiar in 
Assam as a fairly common speoies in that locality. As the majority of the 
specimens I have seen come from that TOgion, I atn describing and figuring it in 
a paper on the snakes of Assam, Two of these specimens wero from Tin 
dharia, four from Pashok and two dubiously from either Pashok or Tindharia. 
The ventrals ranged between 221 and 231, and the subcaudals from 51 to 57. 
The vertebrals are as much enlarged as in cwruleut, being aH broad or broader 
than long. It is completely black dorsally like lividw but is a larger snake. 
Two specimons measured just four feet. 

Bungarus bungaroide* (Cantor). 

J failed to obtain a specimen of this wire snake, but examined one in the 
Darjeeling Museum and two otherR in St. Joseph’s College collection. The 
ventrals and subcaudals wore 233 -f 49, the 1st to the 4th of the latter entire ; 
232 + 51, the 2nd to the 6tli of the latter entire ; and 238 -f 48, the 2nd sub- 
caudal only entire. The black bands are mostly complete as in the species 
fasciatug and ctyUmicut, Mr. de Abreu told me he had but once acquired this 
snake at Kursoong daring five years’ collecting. This was found after dark in a 
bathroom of one of the boys at Victoria School. The ventrals and subcaudals 
were 237 -f 51, the 3rd. 4th and 5th only of tho latter entire. 

Naia tr>pwUam. —Merrem. 

Nine examples were received, eight from Pashok, the ninth from either 
Pashok or Tindharia. All belonged to variety fawiata (Dray). 

Naia bungarus. —Sohlegol. 

I obtained no specimen, but examined one in the Darjeeling Museum and 
two in St. Joseph’s College collection. The costals in all are 17 at a point two 
heada-lengfchs behind the head, 15 at midbody, and at a point two heads-lengths 
before the anus 15. The rows become 15 owing to a fusion of the 3rd and 4th 
rows above the ventrals. The ventrals and subcaudals were 237 4* 80 ?; 
239491, the first of the latter entire ; 2504 80, the first 7 subcaudals 
entire. 
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CaUophit macclellandi (Reinhardt). 

Four specimens were all from Pashok. I examined another in the Darjee* 
ling Museum* and tiro others in St. Josephs Coliege collection. All were 
of variety itnmrgatus (Gfinther). The costal rows are 13 in the whole body 
length. The ventral* ranged between 199 and 222, the suboaudals between 27 
and 32. The last ventral was divided in one. There were from 23 to 32 black 
rings on the body, 4 on the tail. Some of the first und last rings on tho body 
are complete in some specimens, the rest incomplete, not meeting the black 
vertebral stripe. 

Amblyckphaupa;, 

Amhlpce})halm monltcola (Cantor). 

All ten specimens collected were from Pashok, the largest measuring 2 feet 
3-) inches. 

Lipidosis .—The costals are in 15 rows in the whole length of the body, and 

the vertebrals but slightly enlarged, 
the enlargement beginning gradu¬ 
ally, aud not due to a confluence 
of shields on the spine. Boulenger 
says that the 4th or 4th and 6th 
Bupralabials touch the eye, and 
shows this in his figures in tho 
AmMy<xph.<ilu* monticola ( x 2). Fauna of British India Reptilia and 

Batrachia (p. 416) and in his Catalogue, Yol. Ill, plate XXIII, figure 1. I have 
now seen nearly twenty examples, and have only once found a supra labial, vis:., 
the 4th, touching tho eye. 1 find the shield surrounding tho ©y© behind and 
below subject to much variable division. In Bouledger’s figure in the Fauna of 
British India he shows but one supralabial, vis., the 1st, as touching the nasal. 
This is incorrect, the 2nd also invariably touches that shield. The supralabials 
are peculiar in the great length of the last of the series which is as long 
as the preceding two or three shields. The ventral* and subcaudais noted wore 
184+70, 184+70, and 186+70. 

Food .—In the stomaoh of one I found five small snails, one with the shell 
quite perfect, the others with vestiges of shell adhering. In three or four 
others there were small snails without shells of what appeared to me the same 
species as in-the first case. Slugs appear to be the staple diet of this species, 
for in the Khasi Hills last year I noted large slugs taken on two occasions. 

VirnuiDj*:. 

Lachesis monUcolu (Giinther), 

Of 23 specimens, 15 were from Pashok, 7 from Tindharia, and 1 from Dar¬ 
jeeling. , I examined several others in the two local collections. 

Lepidoti**-— The costals aro usually in 23 rows anteriorly and in midbody, and 
19 at a point two heads-longths before the anus. In two specimens at a paint 
two heads lengths behind the head they were 26, where in midbody they were 
23. In only two examples were the scales 25 in midbody, and in both they 
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# were 25 anteriorly also. In one of these they fell to 19 behind and in the 
other only to 21, The vontrals varied from 140 to 151, the subcaudals 32 to 
47. In one the last 9 subcaudals were entire, in another the 41st, 42nd, 46th 
and 47th; in a third the 2nd to the Gth were entire. 

Food.—It appears to subsist chiefly on mammals. In one a tuft of fur was 
protruding from the anus, in three others there were large masses of fur in 
the cloaca, and two had swallowed a mouse. It is a common snake between 
elevations of about 4,000 to 8,000 feet. 

Lachem gramimus (Shaw). 

1 acquired 12 specimens, 6 from Pasliok, 3 from Tindharia, and 3 were dubi¬ 
ously from one or other of these localities. 

Lepldo9i »,-~In all the costals were in 21 rows anteriorly and in midbody, 15 
behind. In the three steps where the rows reduce, it iB the 4th and 5th, or 
5th and 6th rows above the vontrals that coalesce. The ventrals ranged 
between 162 and 171, the subcaudals between 57 and 70. The 1st supralabial 
was divided into an upper and a lower part on one side in one example. 1 
rioted laBt year in L. montioola that the anal glands secrete n limpid fluid which 
on pressure at the base of the tail spurts out as a very thin stream such as issues 
from the nqedle of a hypodermic syringe, I found an exactly similar secretion 
in the glands of this species, and it is remarkably abundant, for the stream 
continues with some force for two or three seconds or more. It has a pecu¬ 
liar odour, not exactly disagreeable, which recalled to my recollection the dis¬ 
tinctive smell 1 had noted last year in monticola. 

Colour.—I have never seen such extremely beautiful specimens of this snako 
as I saw this year. The dorsum is the most brilliant of foliage greens, and 
whero the soales are overlapped the colour is intense sky-blue. In some there 
is no vestige of a flank liue, in others this was obscurely indicated by a whitish 
streak on the upper edge of each scale in the ultimate row. In others again 
a very conspicuous enamel white line adorned the lust row, but the most 
beautiful ornamentation consisted of a double line along the last row, white 
below, and liver colour or crushed strawberry above. In one these colours 
were pink below, pale-blue above. The belly was usually intense light green 
but in some specimens hedge-sparrow-egg-blue. The head was green above, 
fading to sky-blue or palo greenish or white on the lips and chin, Above the 
tail tip there was more or less blotching with pinkish*brown or red. The eye 
in most (perhaps all) specimens was an opaque pink like enamel. This had 
nothing to do with liromorrhago into the eye from injury. 

Food.—I found a mouse in the stomach of one. 

The hill-men told me it is called by them 4< Sirisi samp.” It is a common 
snake on the lower slopes below abont 5,000 feet. 
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SOME RANGOON BIRDS. 

BY 

Major H. H. Harikgton (92/wf Punjabis ). 

The following is a short list of birds, noticed or oolleoted by 
myself and Mr. P. F, Wickham in or near Rangoon. The majority 
were procured along the Promo Road as far as Taukchan (20 
miles), either during Military Training, or on one or two occasions 
of a few days* leave. 

The list is very small and incomplete, but may be of use or interest 
to any one in Rangoon, wishing to know what birds are likely to be 
met with. 

Those marked with an asterisk were actually collected and skins 
sent home by me, the others noticed. 

1. (4) Corvun macrorhynchus. —(This Jungle Cnow.) 

An early brooder, I got a kool’s ogg from a nest in February. 

Burmese name —Taw-cliegan. 

2. (8) Corvm insolent. —(The Burmese House Crow.) 

A regular post in Rangoon ; begins nesting operations in April. 

Burmese name. —Chegan. 

° 3. (12) Urocitta occipitalis. —(The Bed-billed Blue Magpie.) 

Wickham found a nest at Taukchan on the 15th April. Fairly plentiful in 
thick jungle. 

0 4. (16) Demlrocitta rufa.— (The Indian Tree-pie.) 

Fairly common, and is probably a late breeder. I procured a three- 
quarter grown bird on the 1st January. 

0 6. (21) Crypbirhina variam.— (The Black Backet-tailed Magpie.) — 

Very plentiful around the outskirts of Rangoon, and has notes very 
like those of the last. Both Wickham and myself wore unfortunate over 
getting the eggs of this bird. I found three nests in July but none had 
eggs. My Burman, however, got one containing a single one. Neats composed 
of twigs and curled tendrils of some creeper. 

Burmese name .—Ami-whine. 

* 6. (70) Garrulax belangerf^Tuv, Burmese White-crested Laugh¬ 

ing * Thrush.) 

Very common and noisy. Breeds from April on to August. 

Burmese name for all Laughing Thrushes,— Way-aung-hnet. 

* 7. (72) Garrulax peotoralis.—(Tnn Black-gorgeted Laughing- 

Thrush.) 

Nearly as plentiful as the last. Breeds from April to August. In Jupe I 
procured a nest containing 3 eggs and one of C. coromandus , the Red-winged 
Oaokoo. 
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8, (73) Garrulaa momliger .—(The Neck laced Laughing-Thrush.) 

Not so common as the last. I also found a nest of this bird containing two 
eggs of C eoromandus and 3 of its own. 

0 9* (134) Timelia jerd<mi.—(Tm Red-capped Baubles.) 

Haunts long grass in deep nullahs and is a noisy little bird when disturbed. 
I did not find its nest. 

• 10. (145) Peliomsum subochraeeum.-~{TuK Burmese Spotted Bab¬ 
bler.) 

A noisy little bird, to be heard m all months of the year, and has a mono¬ 
tonous call of “ Betty dear ” ** Betty dear.” 

Wickham found several nests from April on, so it evidently has two broods 
in the year. 

0 It. (160) Turdinus abbotti, —(Abbott’s Babbler.) 

Breeds April and May. One nest containing a single egg in February. 

12. (176) Alixorms rubricapUlus. —(The Yellow-breasted Babbler.) 
This bird probably is found lound Rangoon, as 1 think 1 have heard its 
call, and probably has two broods in the year as Wickham got a nest at 
Pegu in August. 

0 13. (243) JEgithina tiphia. —(The Common Iora.)-- Very common, every 
compound having one or two pairs, and breeds from April onwards. Wickham 
got several nests in that month. 

Burmese name.— Shwe-pi-so. 

0 14. (279) Molpastes harmonious. — (The Burmese Reinvented 

Bulbul.) 

Very common, breeds from April to August. 

Burmese name for all Bulbuls. —Boh-kha-lono. 

0 15* (238) Otooompsa emsria. —(The Bengal Rep-whiskered Bulbul.) 
Nearly as common as the lost. 

0 16. (290) Otooompsa fiavivontris.—i^u^ Black-crested Yellow Bul¬ 
bul.) 

Fairly plentiful. Coming into compounds during the cold weather. 

0 17. (300) Pycnonolus davisoni.— (Davison’s Striped-throated Bul¬ 
bul.) 

Not uncomm :>n. 1 was unsuccessful in getting the eggs of this bird. 

0 18. (306 ) Pyononotus blanfordi. — (Blanpord’s Bulbul.) 

I saw a few birds along the Promo road in the more open parts. 

Burmese name. —Boh-sa-mwe, 

0 19. (810) Mioropus melanooephalus.—* (The Black-headed Bulbul.) 

One specimen procured. 

20. (327) Diorurus otor.—(T he King-Crow.) 

Very common. 

fiurtwa name.—Lin-mi-swe. 

0 21. (333) Diorurus oineraoeus.—(TaE Grey Drokgo.) 

A cold weather visitor. 

10 
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d 22. (540) Dimmurus paradiaeua.—(Tm Larger Backet-tailed 

Dkoncio.) 

Fairly common in well wooded localities. I have seen it near Cantonments. ' 
It is a great mimic and has very fine notes which may be heard early in the 
morning and just before dark. Breeds from May to June, 

Burmese name .—Lin-mi-swe-amine-qua. ’ 

23. (374) OrthoUmua auloriua (The Tailor-Bird.) 

Very common, breeds throughout the rains. Nests at all heights from the 
ground, building iu crotons, in verandahs, and in trees 20 feet from the 
ground. 

* 24. (381) Cialioota curaUam.~( The Rufous Fantai led-Warbler.) 
Common round paddy-fields, and has probably two or more broods in the 

year, as I found birds nesting on our range in February. 

Burmese name . —Na pyi-sot. 

0 26. (382) FranHnia gracilis.— (Franklin’s Wken-Warblkr.) 

Fairly common in open jungle. 

* 26. (393) Arundinaz aedon~( The Thick-iujj.ed Warbler.) 

I procured a fully fledged young bird of this species in March on our Range. 
The bird must therefore breed there. 

27. (403) Prima flaviventrla.— (The Yellow-bellied Wren-War¬ 

bler.) 

I saw several birds near Monkey Point during the rains, but had no oppor¬ 
tunity to look for neats. 

* 28. (408) Prima blanfordi.— -(The Burmese Wren-Warbler.) 

Very common along the railway embankments, breeding throughout the 
rains. 

0 29. (481) Lanlue cri«Mu*.-~(TiiK Brown Shrike.) 

Common cold weather visitor, very noisy at nightfall, 

Burmese nbine<—Nyn-myet, 

* 30. (488) Tephrodornis pondicerianus.- (The Common Wood-Shrike.) 

0 31. (491) Pericrocotue fraterculus, — (The Burmese Scarlet Minivet.) 

* 32. (500) Perieroootusperigrinm.-^T he Small Minivet.) 

* 33. (506) Campophaga melanoptera. —(The Pale-grey Cuckoo- 

Shrike.) 

I procured specimens of the above, but never had a chance of getting out 
to look for their nests. 

34. (510) Orauealue marti — (Tiie Large Cuckoo-Shrike.) 

May often be heard in Cantonments. 

35. (512) Arlamus fuaeua.— (The Ashy Swallow-Shrike.) 

I saw several during the cold weather at Hlawga, ; / 

* 86. (524) Eulabea intermedia.— (The Indian Crackle.) Talking Myna. 

I heard them several times at Taukchan. 

* 37. (538) Sturnia malabarica.—(Tm Grey-headed Myna.) -i *;■ 

Fairly common, ; : 
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38. (549) Acridotheree trietis, —(The Common Myna). 

A regular nuisance round one’s bungalows. 

• 39. (662) JSthiopear fueeue.—(Tim Jungle Myna.) 

Common. A fow near in bungalows disputing corners with the last. 

40. (656) Stumopasior tuperciUaw. (The Burmese Pied Myna.) 

Very common. 

Burma* name for all Ahjnaa. — Zayet. 

• 41. (676) Cyomis rulemloide*.— (The Blue-throated Flycatouku.) 

A cold weather visitor. 

42. (679) Stopnrola melanops.— (The Vekditer Flycatcher.) 

Cold weather visitor. 

• 43. (688) Aleeonax latiroetri*.— (Tjie Brown Flycatcher.) 

Cold weather visitor. 

0 44. (592) Culicioapa ceylottenais.—^ The Grey-headed Flycatcher.) 

Fairly common and occasionally very noisy. 

• 45. (599) Terpsiphone ajfinis.— (Tiie Burmese Paradise Flycatcher.) 

One specimen. 

0 46. (8U1) Hypothymisazurea . -(The Indian Black-napep Flycatcher.) 
Common in many compounds and very noisy. 

47. (608) Pratincola cajirala.— (The Pied Bush-Chat.) 

A cold weather visitor. 

° 48. (610) Pratincola maura .—(The Indian Bush-Chat.) 

Cold weather visitor. 

49. (663) Copeychue saularig.— (The Magpie-Roihn.) 

Common in all compounds. 

Burma* name,— Tha-baik-lw&. 

° 50. (684) Cittocincla maorura ,— (The Sham a.) 

Plentiful on the well wooded nullahs along the Prone Road. 

Burma* name,— -Taw-tha-baik-l wS. 

61. (721) Plocmn atrigula. —(The Eastern Bay a.) 

Common, breeding throughout the rains. 

62. (723) Ptoceus manyar.— (The Striated Weavrr-mro.) 

Comtnoh, 

• 53. (724) PlocePlla javanensis .—(T u e Golden Weaver-mud.) 

Cbihmon, breeding throughout the rains. The first nests 1 found were in a 

garden near Hlawga Station and were built in Hibiscus bushos, the birds first 
stripping tho twiggs bare of leaves and flowers. 

54w (726; Mania atricapilla.—(Tim Ciirstnut-rellikp Muni a.) 

Common near water. 

65/ (736) Urokncha punctulata,— (Tub Spotted Munia.) 

Common. 

5& (776) Paaer domeeticue. —(The Common Sparrow.) 

Not so common as the next. 

Buimae nam*,~ Sa. 
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57. (779) Paawr montcmus.- (The Tree-Sparrow.) 

Partially migratory, disappearing in the middle of the rains, returning in 
November, when it at onoe sets to work on its nesting operations, littering the 
place with grass. 

58. (781) Power (Tith Pegu Sparrow.) 

A few pairs to be seen in Cantonmonts. 

59. (809) Cotih «'«wm.-( k THE Indian Sand-Mautin.) 

Found no signs of their breeding near Rangoon, fancy no suitable sandbanks 
available. 

60. (813) IJirundo raahca.—-(T he Swallow.) 

Cold woather visitor. 

61. (8)8) Hirundo ,—(The Wire-tailed Swallow.) 

Found no signs of their nesting. 

0 62. (839) Limonidromus indicus. —(The Forest* Wagtail.) 

A rare cold weather visitor. 

63. (847) Anthm rufulm, —( The Indian Pipit.) 

64. (861) Alanda gulyv.la.~~ (The Indian Sky-Lark.) 

Can be beard singing at Kokine, 

65. (895) Arachnechlhra anialica .— (The Purple Sun*bird.) 

0 66. (898) Arachmchthra flammaxilliam, —(The Burmese Yrllow- 
bi< lasted Sun bird.) 

I think this is the commonest of the two and probably breeds throughout 
the year. I found a nest with young in February and one building in the 
same month but failed to get their eggs, 

* 67. (909) Arachnothera lontjiro8tri8.~~(Tiu ; Little Spider-hunter.) 

One specimen* 

° 68. (811) Chaleoparia phcmicoUn. — (The Rcuv-Oueek.) 

Common. 

0 69. (912) Dioanim crueni-atum.—fTnfi Scarlet-backed Flower-pecker.) 
Common. 

0 70. (928) Pitta oafori—(T he Fulvous Pitta.) 

Procured one or two specimens ; disappears during the raius. 

0 71. (931) Pitta eyanoptera. —(Tn e Lesser Blue-winged Pitta.) 

Breeds in July. Wickham procured several nests. 

0 72. (950) Geoinm oceipUali*.— (The Black-naped Green Wood-pucker.) 
0 78. (970) Dendrocopus pectoralie .— (Tuk Spotted-breasted Pied 

Woodpecker.) 

Often to be heard late in the ovonings in Cantonments ; has a very low 
note ; when onoe heard easily recognisable, 

0 74. (983) Mieropkmus (The Northern Bufous Wood¬ 

pecker.) 

0 75. (992) Chry$ooolaptet guttioristatus —(Tickeli/h Goldrn-»A0KBd) 

Woodpecker.) 

0 76. (995) IJemicercue oan$nte.—{ r Inv. Heart-spotted Woodpecker.) 
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l did not find any woodpecker's neats during my stay in Bangoon. 

Burmese name for all Woodpeckers .—Thit kouk. 

• 77. (11)09) Tkereiceryx lineatus.~~(Tnz Lineatkd Barret.) 

Very common and noisy throughout the year. 

• 78. (1019) Xantholtzma h(vmatoc*phala.~~( The Coppersmith.) 

Common, to be heard calling every day in Cantonments; breeds in 

March. 

• 79. (1023) Corocias affinis . — (The Burmese Holler.) Blue Jay. 

Very common, breeds in March. 

Burmese name. —Bgnet-kha. 

80. (1026) Mcro / J * vtridi $.—( Tut : Common Indian Bee-eater.) 

Very common, and an early breeder. 

81. (1027) Aierops philippinu*.—(T he Blue-Tailkd Bfbeater.) 

Only a cold weather visitor, appearing towards the ends of the rains. 

82. (1085) Alcedo ispid*a.--{ The Common Kingfisher.) 

Common. 

• 83. (1040) Ceyx tridactyla .— (Thrke-toed Kingfisher). 

One specimen. Taukchan. 

84. (1043) Pelargopsis guriaL — (The Brown-hkaped Stork-billed 

Kingfisher.) 

Have seen it on the Bangoon lakes. 

85. (1044) Halcyon smymemis .— (The White-breasted Kingfifher.) 
Very common and noisy, to bo seen in many compounds; breeds in 

May. 

86. (1051) Dichooeros bicomis.— (The Great Hornbjll.) 

• 87. (1053) Anthracooeros albirostris.—iTHK Indo-Burmess Pied Horn- 

bill.) 

Have seen both hornbills at Taukchan. 

Burmese name~~ Auk-gyin. 

• 88. (1067) Vpupaindkca .— (The Indian Hoopoe). 

Fairly common; I did not find a nest. 

Burmese name — Taung-pi-sot. 

89. (1074) Cypstlus tubfurcatus. -(The Malay House-Swift.) 

Breeds in the B. 1. Barracks. 

90. (M76) Taohomi n infumatu*. — (The Eastern Palm-Swift.) 

Common everywhere, where palm trees exist. 

Burmese name. —Pyan hiwa. i 

• 91. (1095) Cuprimulyus indious.— (Thf. Jungle Nightjar.) 

Burmese Myfe-woot. 

• 92. (1101) Harpactes erythrocephalus*— (The Bed-heaped Trogon.) 
Breeds in June. 

• 98, (1107) Ctmlue micropteru*.—( The Indian Cuckoo.) 

• 94. C1108) Hierococcyx sparverioidi*s,~{ The Large Hawk-Cuckoo.) 

• 95. (1119) Ooeeystes coromandus. —(The Bed-winged Crested Cuckoo.) 
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Breed* in July ; eggs found in nest* of Q.pecioralh and O . moniliger . 

96. (1120) Eudynamie ftonorato.—(T he Koel.) 

A common pest during the hot weather. 

0 97, (1123) Rhopodytet trM9*-(Tm Large Orken-rilled Malkoiu.) 
Breeds in June. 

d 38. (1 ISO) Centropus sinensis.—(Tim Common Cogcal.) 

Breeds during the rain*. 

Bur mete name— Bok. 

® 99. (1133) Centropus bengalensis .—(The Less eh Coucal.) 

Breed* iu August. 

100. (1136) PahnortM indoburmanicus .— (The Large Burmese Paro¬ 
quet.) 

Burmese name —Ivyot-taw. 

• 101. (U40) Palmntia ro*a.—(T he Eastern Buissom-iieadrd Paro¬ 

quet.) 

Bur mete name —Kyet-lein. 

0 102. (IH5) Palmmi*fa$cialm.~~ (The BED-nuisASTKn Paroquet.) 
Common , breeds in March. 

° 103. (1152) Slrtxjavamca .— (Tue LNDr an Barn-Owl.) 

Plentiful in Cantonments. 

• 104. (1164) Ketupa zeylortmeis . —(The Brown Fisu-Owl.) 

• 105. (1178) Scops baJckam<ma.—(TnK Coi/lared Scops Owl.) 

Broeds in February. 

• 106. (1183) Glaucidium cuculoides.— (Tiib Large Barred Owlet.) 
Breeds in April. 

107. (1189) Pandion haliaetus. ~~(Thk Osprey.) 

Cold weather visitor. ' 

108. (1191) Otogypt calms .—( The Black Vulture.) 

109. (1190) Peudogypt bengalensis.— { The White-racked Vulture.) 
The common vulture. 

• 110. (1217) Spilomls cheela.—( The Crested Serpent-Eagle. ) 

Plentiful near paddy fields. 

• ill. (1227) Polioaetus humilis .—( Hodgson’s Fishjng*Bagle,) 

One specimen procured iu Cantonments. 

112. (1228) HaUattur indns.—( The Brahmin y Kite. ) 

Common. 

113. (1:29) tMilvus govinda.—( The Common Kite.) 

Appear* at ond of October and disappears at the beginning of the rains. 

114. (1230) Milvus m*lanoUi.'~~{ t The Large Indiah Kite. ) 

There are certainly two kinds ot kites to be seen during the dry-weather, hut 
which X failed to identify. 

• li6. (1236) Circus melanoleucu$ t —{ The Pied Harrier. ) : ^ ■ 

Cold weather. , i ■ 

{ e i id.' (1244) A star badius .—( The Sikka. ) 
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Fairly common, very noisy sometimes ia Cantonments. Breeds in April. 

• 117. (1265) Tinmmmlui aluudariu *,—( The Kestrel. ) 

Cold weather visitor. 

118. (1271) Crooopu*ph<enicopteru8.-~( The Bengal Green Pigeon.) 

• 118. . (1273) Osmotrevon />Aayr««.—(T he Ashy-heaped Green Pigeon.) 

120. (1284) Carpophaga wn ea.—( The Imperial Pigeon. ) 

121. (1281) Ohalcophaps /whoa.—(T he Bronbe-wingkd Dove.) 

• 122. (1302) Aisocomu * punicewt . (The Purple Wood-Pigeon.) 

The above all to be found along fcho Promo Road. 

123. (1308) Tartar tigrinus,— (The Malay Spotted Dove.) 

Common. 

124. (1311) (Enopopelia tranquebarica. —(The Red Turtle Dove.) 

)25. (1328) Galius fsrruginms. —(The Red Junulk-Fowl.) 

• 126. (1367) Arborioola bnmwipectw.~~{T\m Brown-breasted Hill- 

Partridge.) 

Breeds at Taukchan, in Juno. 

127. (1382) Turnix pugmx.—{ The Bustard-Quail.) 

• 128. (1386) Turnix blandfordL —(The Burmese Button-Quail.) 

130. (1388) Bypotamidia striata .— (Tick Blue-breasted Banded Rail.) 
Common. 


130. (1401) 
Common. 


Amaurorms phmicurus .— (The White-breasted Water- 

hen.) 


131. (1402) Gallinula ohloropus ,—(TnF. Moorhen.) 
Common. 


132. (1403) 

133. (1428) 

134. (1432) 

135. (1482) 
Ono shot by an 

Prorae Road. 


Gallicrex citierea .—(T HE W ater-Cook. ) 

Meiopidms indicus.—Q The Bronze-winged Jacana.) 
Sareogrammm atrinuchalis .— (The Burmese Wattled Lap¬ 
wing.) 

Scolopax rustmda .— (The Woodcock.) 
officer in my Regiment near the Camp at the 8th mile stone, 


136. (1485) Gallinago stenura, —(The Pintailed Snipe.) 

137. (1488) Rosfratula oapensh, —(The Painted Snipe.) 

Breeds in June and July. 

188. (1503) Sterna isswa.—-(T he Indian River-Tern.) 

138. (1504) Sterna melanogaster, —(The Black-bellied Tern.) 
140, (1526) Phalacroonrax carfio.—(T he Large Cormorant.) 

A few used to breed at Hlawga in January. 

14L (1627) PhalaoroooraxfysoiooUis^iTun Indian Shag.) 

142, (1628) Phalacrocoraxjavanicus.— (The Little Cormorant.) 

143, (1523) Plotm mtlanogastsr.—^ The Snake-Bird.) 

144, (1556) Ardea cirwrsa.—(T he Common Heron.) 

145, (1569) B $ roiiia » ai&a*—(T he Large Egret.) 
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116. ( 1661 ) Htrodiat garmtta.— (The Little Eqbkt.) 

147. (1662) Bubvlcut eoromandut, —(The Cattle Eqret.) 

148. (1665) Ardsola grayi —(The Pond Hekon.) 

148. (1568) NycVoorax griiteut. —(The Night Heson.) 

160. (1672) Ardttta cinnamomta.— (The Chestnut Bittern.) 

161. (1584) Sareidiomit mlaiwnotut. — (The Nukta or Comb-Odor.) 
152. (1689) Dendrocyma javantca — (The Lreber 'Whibtuno-Tbai.) 
163. (1617) Podioipu atbipemii.—(TnK Indian Lotus Obese.) 
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THE NESTING OF THE BAR-HEADED GOOSE (AN8ER 
JNDICUS ) IN TIBET. 

BY 

F. M. BaHiKy. 

(With Plate A.) 

On the 2nd Jane 1908 on my way down from Gyantea to Phari, 
I left the main road which skirts the Northern shore of the Hram- 
teo—a lake 14 700 feet above sea level and some eight miles long 
by fonr broad—and travelled round the Southern side, halting for 
two days at the village of Hram. The Southern shore of this lake 
is bordered by a belt of marsh about 2 miles broad in its widest parts. 
On this marsh thousands of bar- headed geose breed, and it was the 
hope of being able to visit their nests that brought me here. The 
villagers of Hram annually collect hundreds of these eggs and sell 
them at the rate of 30 for a rupee to men who carry them to different 
parte of Tibet for sale. This year, however, for religious reasons the 
killing of all game and the taking of the eggs of wild birds has been 
prohibited by the Lhasa Government, and so I was fortunate in find¬ 
ing the birds more or less undisturbed. On arriving at the village I 
sent for some men who could show me where the nests were and we 
walked the mile between the village and the edge of the lake* carry¬ 
ing with us a flat-bottomed Tibetan skin boat. This we launched at 
the edge of the lake and I was pushed across a few hundred yards 
of clear water which was only about 2 feet deep. Here we were on 
the marsh and could see dry islands ahead of us, white with thousands 
of geese. The nearest of those islands was only about a quarter of a 
mile away, but we were at least a quarter of an hour covering this 
distance* Every step one sank in up to the thighs in mud and at that 
elevation frequent rests were necessary. I was told that we were 
having luok in crossing the marsh as if the wind had been blowing 
from the North, that is from the deeper part of the lake towards 
the marsh, the water would have been banked up on the marsh and 
it wouldimve been too deep to be passable. As we neared the first 
island my guides pointed out the tracks of men over the marsh who 
they told me mast have come by night, disobeying the orders from 
a 
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Lhasa regarding the taking of eggs this year: bat I suspect that my 
guides themselves had taken a few eggs for their owd consumption, 
as a stranger would be sure to get lost, the marsh being impassable 
in many places. At last we reaohed the first nests. They were 
situated on a grassy island about 2 feet higher than the marsh. This 
island was oircular and about 20 yards in diameter and contained 
fifteen nests. The nest- consists of a slight hollow in the grass 
plentifully lined with down whioh is banked up round it. The nests 
contain from 2 to 8 eggs, the commonest number being four, and 
the number of birds in the broods that are seen all along the road* 
side on the Northern shoro of the lake is almost invariably four. I 
am inclined to think that when there are more than four eggs in 
u nest, some are bad ones whioh were laid possibly by another bird, 
as some of the eggs in a nest containing more than four eggs are 
always very discoloured and evidently much older than others and 
might perhaps have been laid the previous year. 1 noticed this 
in one case in whioh birds were just being hatohed from the fresher 
looking eggs. These birds seem to lay their eggs in a very promis¬ 
cuous manner for I saw many single eggs laid on the grass outside 
the nests. The Tibetan oolleotors only take quite fresh eggs whioh 
can at once be known by their dean appearance as the eggs beoome 
soiled with mud from the sitting parent very soon after they are laid. 
As soon as the eggs are hatched the birds leave the marsh and move 
across to the open water and are seen in great numbers on the 
northern shore of the lake ; and exoept the very freshly hatched birds 
I saw no young ones on the marsh. This lake is frozen over in 
winter but at the beginning of March, as soon as some clear pools are 
melted, a few geese and duok may be seen and birds remain there 
until the lake freezes in November. A young bird shot in the bogin¬ 
ning of winter has no bars on the head. The broad blaok line which 
in an old bird runs down the back of the neck below the bars is con¬ 
tinued on to the forehead, but is not quite so dark on the young bird 
as it is on the old one. Apparently the only protection which the 
birds have is the impassability of the ground between their nests and 
the shore, as no attempt at oonoealment of the nests is made. 1 sew 
a number of eagles cm the marsh, but 1 think most of them were Jisb 
eagles. 
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The Tibetan name for the bar-headed goose is $i Angba Karpo ” or 
more briefly “ Ang Kar ” which means u white goose/’ The Brah- 
miny dnok which nests in ruined houses and rocks near the lake is 
called the 14 yellow goose/’ I made careful enquiries from the egg 
collectors as to the presence of any other kind of goose on the lake 
and they assured me that the bar-headed goose was the only kind and 
I have never seen any other species at any time of the year. 

After taking as many eggs as 1 wanted I returned, but sent some 
men on to see if they could get the eggs of Grumigricollis of which 
many were feeding on the marsh, and in the evening they brought 
me one egg and a clutch of terns eggs. The brown-headed gull 
( Lotus brunneicephalus) was also seen in large numbers and one egg 
was brought to me subsequently. 

The photographs show the individual nests, which appear as 
white patches, and also the down scattered all over the nesting 
ground. They also show how the nests are crowded together, the 
distance between them being frequently less than a yard. 
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A BRIEF DESCRIPTIVE KEY TO THE FLORA OF THE PUNJAB, 
NORTH.WEST FRONTIER PROVINCE AND KASHMIR. 

BY 

Lient.-Oolonel C. J. Bambhk, f.l.b., 

Indian J ftdical Service • 

Part 111. 


( Continued from pape 86 , of this Volume) m 
Erect Shrubs. 


Shrubs with Opposite Stipulate Simple Leaves. 
Petals Ununited. 


Borgia odor&tft, 

El ATI* sac. 

F. B. I i. 251, 
Tbo Plains. 


small, one foot or less high, widely spreading 
glandular hairy, hark papery peeling ; leaves t *-4 in. 
sessile, thick, ovate, margins minutely toothed often 
reflexed ; flowers J in. long on bare brandies in 
bunches, sepals and petals 5, stamens 10, styles 6 ; 
capsule 5-cclled, seeds many, minute, curved. 


Borgia oBstlvoia, 

Elatinilal 
F. Li. 251. 

The Mams. 

Multan. 


small, much like the last, but not glandular hairy, 
muoh branched, branches slender, widely diverging, 
flowers solitary or 2-4 together, pink, sepals lanceo 
late with membranous margins. 


Suoarmui Hamilton* 
lauua, 

Siki t nag a. 

F. B. l.i. 012 
Himalaya, 5-6,000 feet. 


large, bark thick corky ashy grey ; leaves dull green, 
24 by j-14 in oblong, long pointed, finely toothed, 
smooth, thin ; leaf stalk 4 Rich long; stipules fringed, 
soon falling off ; flowers in short clusters, 4 in. diam., 
greenish white, sepals 4-0, petals 4-5, margin rolled 
under, stamens 4-5, styles short; capsule {-4 in. long, 
top shaped, deeply 5-4 lobed, yellow when ripe, seeds 
one to two in each cell, enclosed in a red fleshy coat. 


see Climbing Shrubs, Opposite, Stipulate, Simple. 


Sayers'ii oppoaltifola, 
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SHEW* with Opposite Stipulate Simple Leaves. 
Petals United. 


Srawodlotm , 
txosUum, 

KHkwhw. 

RuniACEi*. 

F. B. I ill. 95. 

Himala a. East of I he 
Ravi river* to 2,500 feet. 


large, bark soft, brownish grey, smooth on branches, 
corky and furrowed on old stems ; leaves 4-10 by H-6 
in., uneven sided, oblong, obtuse or long pointed, 
membranous, velvety on both surfaces, narrowed into 
a stalk 1>3 ins. long, stipules soon falling off, 
oblong, broad based, recurved; flowers £ in. long, 
white, fragrant, in large spreading branching racemes 
with braoteate spicate blanches, bracts large leafy, 
persistent, calyx ^ in., soon falling off, lobes 5-6, 
corolla £ in. long, funnel shaped, lobes 5, short, sharp, 
stamens 5 ; capsule £ j in. long on short recurved 
stalks, oblong with rounded ends, 2-valved, many 
seeded, seeds fiat, double convex, winged all round 
tho margin, by x \, in. with the wing* The inuer 
bark is used by Hindus as a cure for ague, this shrub 
is closely allied to Cinchona. 


Itaadia tetraaierma, 

Ktkrm. 

RU eiAGEJB. 

F. H I. Hi. 109. 

Salt ran vc, 

Himalaya. 4*6,000 ft. 
Simla (Collett). 


small, branches rough grey rigid, often spinous ; 
leaves at the tips of branchlets, | 2 in. long, 
tapering at both ends or broad at the apex, narrowed 
into a short stalk, smooth ; stipules small, triangular 
tapering to a point; flowers nearly solitary, sessile 
greeuish-white, fragiant, } in. diam., calyx hairy 
lobes 5, largo, narrow, corolla tube, £ in. long, hairy 
outside, lobes 5, stamens 5 ; berry \ in. diam., round. 
4-seeded, purple. 


Itax&l* dumotorum, 

MainphaL 
Ruhiao *m, 
f.b. i.m. no. 

Himalaya, to 3,000 ft, 


largo, bark grey, spines horizontal, often long and 
stout; leaves 1-2 ins long with the broad end 
towards the apex ; narrowed into a short marginate 
stalk, stipules ovate, long pointed ; flowers hairy, 
yellowish white, fragrant, solitary or 2-3 together 
at tho end of short lateral branchlets, calyx bell¬ 
shaped, hairy, lobes ovate, corolla lobes 5, spreading, 
oval or obloag ; berry soft fleshy, 1 1} in. long, 
ovoid, yellow, smooth or velvety, skin leathery, 
thick, edible; seeds many, flattened, in gelatinous 
pulp* 
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, Shhubs with Opposite Stipulate Simple JjEAsVkh 
Petals United. 


XnMWQOt&fl*, 
ThM Flams Tm. 

Hu* fan* 
Rubxacml 
F. B. I. ill. 146. 
The Plains. 


Hamilto:nU suavoltas 
Padtna, Asitsrs. 
Hubiacjblb. 

F,B. I. iii. 197. 

Salt range, Himalaya, 
2-6,000 ft. Valleys below 
Simla (Collett). 
Dharapur (Bomford). 


LsPto&erml* lanoe- 
olata, 

rubiacm. 

F. B. I. iii. 198. 
Himalaya, 4-10,000 ft. 
Simla (Collett). 
Dharmpnr (Bomford). 


ItiVtfiUmiA lrgata, 
BubiAcejb. 

F. B t. Ui. 19S. 
Himalaya, 4-7,000 ft. 


medium size, branches stiff, rather stout; leaves 

2- 4 by 1-2 ins., sessile, leathery, shortly oblong; 
stipules with stiff long points; flowers scarlet, in 
dense short stalked bunches, calyx tube 4-toothed, 
persistent, corolla tube, 1-1} ins., lobes broad, 
pointed, four, stamens 4, short, styles 2 branched ; 
fruit sometimes fleshy } in. diam M crowned by the 
calyx; seeds ooucavo. The root is used in native 
medicine as a cure for dysentery. 

small, branches in threes, fetid when bruised ; leaves 

3- 9; ins., long by 2-3$ ins., rather rigid, stalked, 
leathery, smooth, often rough ; stipules joined by their 
margins, short, short pointed, persistent; flowers 
sessile or shortly stalked, sweet scented, till crushed, 
crowded in large three branching racemes, blue or 
white, calyx loboR 5, persistent, corolla tube } in. long, 
woolly, lobes short, pointed, spreading, stamens 6; 
capsules oblong with round ends, fa in. long, 
1-celled, 5-seeded ; seeds sharply three cornered. 

small, bark thin, grey ; leaves and young Shoots 
fetid when crushed ; leaves 1-3 in., shortly stalked, 
narrowed at both ends, finely pointed, both surfaces 
covered with minute white hairs; stipules short, 
broad, pointed, persistent; Rowers $ in. long, white 
or purplish, in small bracteate heads at the end of 
short branches forming a large branching raoeme, 
each flower half enclosed in a tube of two pointed 
partially united, thin bracts, calyx 54obed, small, 
fringed, persistent, corolla funnel-shaped, lobes 5, 
short, spreading, stamens 5, short, style long, 5- 
branohed; capsule cylmdric, J in, splitting into 5 
valves ; seeds 5 each in a loose covering, 

slender, rigid, very bushy, white velvety; leaves 
by in. linear, acute, margins flat or recurved, 
white beneath, stipules triangular with stiff long 
sharp recurved points, white ; calyx smooth, hairy, 
corolla i in. long, velvety, purplish, stamens 6, style 
as above; capsule $ in.; seeds with a few free flbfe* 
attached to the covering. 
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Hhru m wrrn Opposite Stipulate Simple Lkavkh. 

Petals United. 

OgttlQSlA CBlTOOPtsr a, small, branches slender, stiff, erect, dividing in 

puBUOJt®. twos, lower white; leaves* amall linear in distant 

F.B. I, iii. 20k pairs, £-1 in, long, margins rolled under, somewhat. 

The Plains, Attock. rough, stipules united with the leaf stalk into a 
sheath with teeth; flowers small, white in spikes, 
calyx 2-5 toothed, dilated after flowering into a thin 
feathery wing, corolla funnel-shaped, lobes 4-5,stamens 
4-5, style thread like, arms 2, short; fruit £ in. long 
of two narrowly oblong lobes, crowned with the 
enlarged calyx, seeds oblong, grooved, 

very small, branches stiff, widely spreading, slender, 
very fetid when fresh ; leaves 4 in., linear, oblong, 
margins rolled under ; stipules rudimentary except of 
floral leaves, which are joined and 2 lobed ; flowers 
solitary or in small clusters at the end of branchlets ; 
like the last as to calyx, corolla, etc.; fruit of two 
hairy lobes crowned with a largo orbicular horizontal 
live lobed wing. 

Petals J^one. 

medium size, bark thin, grey, smooth, warty on old 
stems, often with transverse wrinkles; branches 
hollow ; leaves 4-12 in. long, ovate, short pointed, 
toothed, leathery, rough above, woolly beneath, leaf 
stalk 4-4 in. long, stipules J in. long, velvety ; fruit is 
a fig, top-shaped, 1 in. long, hairy, yellowish and 
faintly ribbed when ripe, usually clustered on leaf¬ 
less branchlets from tho old wood, or on young plants, 
in pairs on leafy branches. The bark is used in 
native medicine as an emetic. 


Floua aiipida, 

Gobi*, Badur *. 
UBTIOAOU). 

F.B, I. v. 622. 

The Plains to 8,600 ft. 


OiUlonlA hyrano- 
stap&asu, 

Rubiaoejsl 
F. B. I. m. 2Q2. 

The Plains. 
Waztristan, 8,600 ft. 


BnbairU platy- 
Sfeylla, 

• F. B.I.t. 678. 
tJMHuc&a. 

Himalayas, to 6,000 ft. 
Valleys • below Simla 
• (Collett). 


large, branches rough, dark brown, four-sided ; 
leaves usually opposite, stalked, broadly ovate or 
orbicular, 4-9 by 3-7 in., long pointed, toothed, stalk 
\$-6 in., rough ; flowers male and female, whitish on 
long branching drooping spikes, male calyx 3-5 fid. 
stamens 4-6, female calyx tubular, 2-4 toothed, style 
far protruding; fruit narrowed or-beaked at the four¬ 
toothed tip. 
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Shrubs with Opposite Stipulate Compound Leaves. 


Sambueua elmlus, 
Swart Bid st, 

6a*d'*t. 

CaPRIFOLIAOBjH. 

F. B. I. iiK 2. 
Kashmir, (M 0,000 ft. 


small, leaves unequally pinnate, 9 in. long, leaflets 
5*9, oblong, lanceolate, 3-6 in. long, slightly velvety; 
% stipules often leafy; flowers with a strong odour in 
largo many rayed level bracteate bunches, calyx 3*5 
tool had, corolla $ in. dia., 3-5 lobed, broad, white, 
pink or dark purple; stamens 5, drupe J in. dia., 
round, black when ripe, crowned with the calyx. 


SHRUB8 WITH OPP08ITE ExBTIPULATR SIMPLE LEAVES. 


Petals Unumted. 


Barter!a vulgaris, 
Barberry* 

Chtwh r. 
BeRBKBIDAcRAL 
F. B. I. i. 109. 
Himalaya, 8-13,000 
Narkanda (Collett). 


small, wood yellow, bark brown soft; leaves, in 
tufts in the axils of 3-5 forked spines, stalked, 1-3 
in. long, margin spinous, toothed ; flowers pale 
yellow in droopin / racemes longer than the leaves, 
sepals 6, petal-like, in 2 serieB, petals 6, in 2 series 
ft * Btamons 6, style short; berry oblong, ovoid, red when 
ripe. This plant is used as a diuretic. 


Berb)rl» arlstata, 

Kanhmat, 

Beubeuidaceab. 

F. B. I. i. 110. 
Himalaya, 8-7,000 ft. 
Simla (Colhti). 


like the last species, young branches red tint, 
loaves sessile, broad, lanceolate, 1J-2 in. long, margin, 
with few teeth, racemes long stalked, branched, 
longer than th« leaves. The root is used as a cure 
for ague in native medicine. 


Bortsris Ly Wum, 

Chitfra, 

Berber? da OEiE. 

V. B. I. i. UO. 
Himalaya, s-0,000 ft 
Bimla (Collett). 


like the last, but smaller, bark white; leaves sessile, 
narrowly lanceolate, 1} by t in., acute, margin smooth 
or only few small teeth, racemes shortly stalked, not 
branched, hardly longer than the leaves, berry ovoid 
violet, covered with bloom. Basout, an extract from 
the root, is used as a febrifuge. 


Oadabtfarteosa, 

Oappakidacsab. 

P. B. 1.1.17*. 

The Plains, Hal tan. 


small, straggling, much branched, wiry, and hoary ; 
leaves in., rarely 1 in. long,ovate, obtuse ; flowers 
1 in. diam., greenish-white, in few-flowered level 
bunches, petals 4, narrow, stalked oblong, atame^ 
4-6 on a long stalk ; fruit f-lj in. long, fleshy, oytin* 
dric. 
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Shrubs with Opposite Ejcstipolatk Swpi.e Leave*. 


Petals Ununited. 

SVPS09MU StEWWtii, small, green, tufted, spinous ; leaves {in*, spreading, 
Oakyophillac&ab. awMike, flat above, convex beneath, points polished ; 
F. B. I. i. 21*. flowers pink in short stalked clusters, 84:* flowered, 

Wimri Hills, 5-4,000 ft. ca iy X OV oid J in., 5 ribbed, teeth 5, slender, long, 
petals-5, narrow, 6 stamens 840, styles 2-3 ; capsule 
4 valved. 


Syptrioum oerauum, 
8* John’ Wort. 

PttUi, 

HyPBRIOAC&B, 

F. B. I. i. 263. 

Himalaya, 6-7,000 feet. 
Simla (Collett ), 


medium size, branches cylindrio, greenish, smooth, 
bluish when young; leaves 1-3 in. sessile, oblong, 
minutely dotted, each pair at right angles to the next; 
flowers in 3-5 flowered terminal clusters, 2 in. dia., 
white turning to yellow, sepals 5, \ in. long, ovate* 
petals 5, longer than the stamens, stamens many, 
joined below iufco 3 or 5 bundles, styles 5 ; capsule, 
i in., conical. 


Syperlcam lysiaa* 
oliloi&M- 

Hypbuicacr^s, 

F. B. I. I. 254. 

Himalaya, 5-8,000 ft. 
Simla, Mashobra, (Col¬ 
lett). 


small, smooth, branches four-sided towards the 
ends ; loaves ovate, 1 £ x J in., lower surface pale, 
black dotted : flowers 1-11 in. diam. in terminal leafy 
forked 2-3 flowered clusters ; sepals & in., lanceolate 
narrow, petals longer than the stamens, stamens in 6 
bundles, styles 5, capsule j in. 


Hrperfoua Mtttlua, 

Hypbrioacbjb. 

F. B. I. 1 254. 

Himalaya, 8-7,000 ft. 
Simla (Collett). 


small, smooth, dark browuish, branches numerous, 
stiff, red, spreading two edged; leavesovato l|x} 
in#, each pair at right angles to the next, pale and 
black dotted beneath ; flowers 1 in. diam. in terminal 
few flowered clusters, sepals ovate, \ in., petals twice 
as long as the stamens, stamens in 5 bundles, styles 5, 
capsule J in. 


XftOftymtlfl tingeju, HOC Trees, Opposite, Exstipulate, Simple. 


Oeviarli atptluuU, 

Com AKIAOEj®. 

•F. B. 1. il. 44. 

Himalaya, 8-7,00? ft. 
ftimla (Collett). 


large with long arching branches, bark red, rough, 
branchlets 4-angled ; leaves 1-3 by f-2 ius nearly 
sessile, ovate, shortly pointed ; racemes 2 6 ins., long, 
usuilly clustered, ftawers small, J in. diam., greenish- 
yellow, sepals 5, persistent, petals 6, flashy, persistent, 
keeled within, stamens 10, styles 5, fruit of 6-10, 


12 
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Smtmw with Opposite Exstipulate Simple Leaves. 

PETALS UNUNITKD. 


SautsU corymb©**, 

Saxifbagacejb. 

F. B. I. U. 466. 

Himalaya, 6-10,000 ft. 
Maabobra, Shall, Nar- 
kanda (Collett). 


SOtttsU Bt&miZIOft, 

SaXIFRAGAOEjE. 

F. B. 1.11. 40T. 

Himalaya, 6-9,000 ft. 
Simla, Prospect Hill 
(Collett). 


Philadelphia Ooro- 
aariu*, ICook oraage, 
op Ssriagat, 

IMtuneht, b%zru. 
Saxifragace^e, 

F.B.l, ii # 407. 

Himalaya, 6-9000 ft. 
Mat! ana, Nattends 
(Collett). 

Oibeokl* stollata, 

M ELASTO M A CHUB. 

F. B.1.11. 617. 

Himalaya to 6,000 ft. 
Lausdowne Falls, Simla 
(Collett). 


flattened, one seeded nuts, ridged, surrounded by the 
enlarged purple petals, separating the nuts by their 
keels, seeds flattened. 

medium sire, stellately hairy, bark-thin, light brown, 
peeling in thin rolls, inner white ; leaves nearly sessile, 
1J-3| ins. by $-14 ins. long pointed, ovate, with 
minute teeth, stellately velvet above, green below ; 
flowerB white, fragrant, £ in. diam. in terminal branch 
ing many —flowered clusters, calyx teeth 5, ovate, 
obtuse, petals 6, smooth stamens 10, winged forming 3 
points, styles 3-5 ; capsule $ in. diam., round, opening 
by 3-5 valves, seeds many minute. 

medium size, stellately hairy, bark dark grey, pool 
ing in long thin strips ; leaves 1-24 *ns. by £-l| ins., 
minute teeth, above stellately velvety, below grey with 
stellate wool; flowers white, fragrant, f in. diam., 
calyx 5, tooth triangular, petals 5, velvety outside ; 
stamens 10, winged, forming 3 points : capsule smaller 
than the last, 

medium size, bark light grey ; leaves 1-4-4 by J -24 
ins., ovate-lancoolato, long pointed, finely hairy, glossy 
beneath, teeth minute, margin often hairy; flowers 
white, orange scented, 1 in. diam. in short terminal 
racemes, sometimes solitary, calyx lobes 4, petals 4, 
rarely 5, stamens 20-40 not winged, styles 4, capsule 
j in. long, valves 4. 


medium size, branches four angled, bristly, leaves 
3-6 ins. long, lanceolate, minutely bristly, tapering 
to a fine point; nerves prominent, flowers purple, 
2-24 ins. diam,, in small terminal clusters, calyxmatted 
white with starry bristles, lobes 4 or 5 large and 4 or 5 
small, falling off after flowering, petals 4 or 5 twisted 
in bud, stamens 8-10, yellow, curved, capsule 4ri in* 
long, ovoid, covered with bristles, opening by pord, 
seeds many, minute. 



PLANTS OF TEE PUNJAB. 


377 


Shrciw with Opposite Exrtipclatk Simple Leaves. 


lftluiiiBm K i teb i 1 
ttrteum, Indian 
Rhododsndron, 

Mhlastomaom. 
F.B.I.li. 528 . 

The Plainsto5,000 ft. 


Woedfordla flori- 
tanta, 

Dftan, Dhanla. 
Lythbaokjc. 

P. B. I. ii. 572. 

The Plains to 5,000 ft. 


Lavtonia alba, 
Bum*, OampMre 

XiTTHRAOBAU. 

F. B X. ii. 678. 

The Plains to 6,000 ft. 


Petals Uncnited, 

large, stems with short dense hairs ; leaves 3-4 ins 
broad lanceolate, with hairs above and below ; flowers 
1-5, clustered, mauve purple, calyx tube with simple 
hairs, lobes 5, long, soon falling off, petals 6, stamens 
10, anthers alternately purple with a long curved 
process above ; fruit \ in. wide, short, ovoid, abruptly 
ended, becoming pulpy within ; seeds many, minute, 
curved. A purple dye is made from the fruit. 

large, long arching brandies, bark reddish-brown, 
pooling in fibres; young branches and leaves with 
numerous black dots; leaves sometimes in threes, 
sessile, lanceolate, 2-4 ins. tapering to a fine point, 
upper surface green, lower white, velvety with black 
dots; flowers in shortly stalked dusters on and around 
branches, bright red ; calyx, red, 6 teeth, petals 6, red, 
scarcely longer than calyx teeth; stamens red, long 
protruding ; capsule $ in., enclosed in the calyx. The 
flowers arc used as a dye and as an astringent, contain¬ 
ing much tannin. 

medium size, bark thin, greyish brown ; branohlets 
angular sometimes spinous; leaves $-1 in. long, 
oblong, acute at both ends or the tip obtuse, margin 
smooth, leathery; flowers greenish white, £ in* in 
large terminal branching racemes, sweet scented, sepals 
4, petals 4, wrinkled, stamens 8, inserted in pairs bet¬ 
ween the petals ; capsule J in. diam., round with per¬ 
sistent calyx, leathery ; seeds many, smooth, angular, 
pyramidal. The leaves are used to dye the hands, 
feet and hair red. 


L»fftrttrax&U Jndioa, 
China o*w, 

Satni) d/umra. 
Ltthbaobjr 
F, B. I*ii, 676. 

The Plains. 


medium size, bark light brown, very smooth, peeling 
in dark coloured scurfy pieces ; leaves upper alternate 
2 ins. long, smooth, oblong, sessile, short pointed ; 
flowers 1J*2 ins. diam., bright pink or white in branch 
mg racemes, calyx tube smooth, teeth 6 or 7-9, petals 
in. long, 6 or 7-9, stalked, much curled, stamens 
many, long ; capsule £ in. diam., nearly round, calyx 
long triangular, erect on the capsule seed ; i in. with 
wing. 
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Stiitvm vrtrtit Opposite Exstipolate Simple Leaves . 

Petals U nun h ep. 

large, bark dark grey, branohlets often spinous, 
leaves sometimes hardly opposite or clustered, 1-2J 
ins. long, oblong, obtuse, narrowed to a short stalk 
with a margin, smooth, shining ; flowers vivid red, 
sessile, solitary or 3 together, calyx greenish red, 1 by 
i in., tubular, fleshy, with 5-7 points; petals 5-7, $-1 
in. long, thin, wrinkled, bright rod, stamens many ; 
fruit l£-3£ ins. diam., round, with a thick reddish 
brown leathery rind, crowned by the calyx ; seeds } 
in. long, angled in ruby red flesh with sweetish as¬ 
tringent juice. The bark is used as a tan and dye, 
and as a vermifuge. 

medium size; branchlets, leaves beneath, and 
bunches of flowers with minute white hairs; young 
shoots arc red ; leaves ! £ to 3 ins. Jong, smooth mar¬ 
gin, ovate, turn red in the autumn: flowers small in 
branching bunches, sepals, petals and stamens in fours; 
Kashmir, 7,000 ft. Gnl- drupe ovoid, \ in. diam,, minutely hairy, g-celled, 2- 
mor K - seeded ; seeds oblong, flattened. 

Petals United. 

Viburnum ootlnlfo- medium size, bark grey ; leaves 3-3£ ins. long, nearly 
liua, orbicular, stellately woolly beneath ; flowers in dense 

JBanffurk. clusters, which are 3-4 ins. across, calyx 5-toothed, 

Capri folia cst®. Bmooth, corolla tube £ in. long, funnel-shaped, white 

P. B. I. iil. 3. tinged with pink, stamens f>, style short; drupe j in. 

Himalaya, 6-11,000 ft. | 0T) g oblong, compressed, ribbed, red, black when ripe, 
Simla (Collett). edible ; seed dorsally two-grooved. 

Viburnum StdUul*- large, branches long, bark almost black ; leaves 3-4 
turn, by 1 £ - 2 ins., ovate, long pointed. distantly sharp tooth- 

JSnxi. ed, stellate hairs beneath; flowers small very many in 

Oa pb .1 foliaoxjs. large level topped terminal bunches, calyx 6-toothed, 

F. B. I. id. 4. stellately haiiy, corolla white, velvety, 5-lobed, 

Himalaya, 6-11.000 ft. stamens 5 ; drupe } by | in., compressed, broadly 
Simla* Maliasu (*ollett). oblong, yellow, red, edible; seed 2-grooved on both 
surfaces. 


Punioa Orauatum, 
Pomagraaato, 

Attar. 

Ltthbacra. 

V. B. I. ii. (80. 

The Plains to 6,000 ft. 


Oonras aansrulne*, 
The Oornal or 
Boarrood Tree- 

CoBsaoK*. 

F. B. I. ii 74*. 
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Shrubs with Opfobitr Exbtipujlate Simple Leaves. 


Petals United. 


Viburnum ceriawum, 

Caphifoliceab, 

F. B. I. Iii. 6. 

Himalaya* 4-8,000 ft. 
Simla (Collett). 


large, bark grey: leaves 4-9 by 1J-2J ins. oblong, 
long pointed, very leathery, smooth, stalk 10 ins. long; 
flowers | in, long, many in terminal flat-topped 
bunqhes. calyx smooth, no teeth* oorolla white, tubu¬ 
lar, lobes erect, stamen tops red ; drupe black* ovoid. 
I'm. 


Viburnum nervosum, 

Amr*»tn % thahin. 
Oaphipoliacejb. 

F. B. I iii. 8. 

Himalaya, 10-18,000 It. 


large, branches stout, bark grey; leavesby 
1 J-l | in., oblong, sides unequal, short pointed, minute¬ 
ly toothed, nerves prominent; flowers in compact 
silky branching racemes, pinkish, calyx smooth, teeth 
small, corolla tube t- Jin., drupo i by i in. oblong 
with rounded ends, edible. 


Viburnum fastens, 

Ouch, 

OAPK 1 FOLIACK 45 . 

F. B. 1 . H. 8 . 

Kashmir, 6 10000 ft. 
Mures to Chumba, Nar- 
kanda (Collett). 


large, very much like the last, but leaves 4 in. 
long toothed, emitting an unpleasant asafoetida-likc 
smell on being crushed ; flowers sweet-scented, 
corolla tube in. long, pink, stamens 2 near the 
top of tube, ft below ; drupe i iu. long, red, edible. 


Abell* triflora, 

Bitubohhara, 

Capri folia ceje. 

F. B I.iii. 8. 

Himalaya, 5-10,000 ft, 
N aid era tColhtt). 


medium size, bark grey ; branches long, grooved : 
branchlets slender, often drooping ; leaves 2-ft by 
3-4 in., minutely fringed. long pointed, stalks short 
dilated at tho base ; flowers scented, white or pinkish, 
j in. long, in small biactoate ft flowered clusters, 
middle flower sessile, crowded, terminal, calyx hairy 
6 ribbed, teeth ft, long fringed, persistent, corolla 
funnel shaped, lobes ft, short, round, stamens 4 ; fruit 
dry, oblong, crowned with the calyx lobes, ft-colled, 
ono-seeded. 


Lcalcera hUPida. 

Caprikoliaukjc. 
r.B. 1. iii. 11. 
Himaluy»| 9*18)000 ft. 
Marali (Collet^. 


medium size, leaves hairy, nearly sessile, acute. 
1-4 in, long, ovate ; flowers } in. long, each pair 
on a single stalk in the axil of a leaf, bracts hairy. 
£ in. long, boat-shaped, half concealing the flowers, 
bracteoles none, calyx ovoid, teeth uneven, corolla 
by £ in., green, lobes 5, pink, nearly regular, 
tubular, not two* lipped* stamens ft; berries red, 
ovoid £ in., distinct or united* seeds few. 
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Shrubs with Opposite Exstipulate Simple Leaves. 


Loafeufc glftiut, 

Slitttk, ihtwa. 

OAPBIPOLIACBJB, 

F.B. f. lit. 11. 
Kuhmir, Him*Uy», 
1*-1#,0#0 ft. 


Lo&iotv* usulfolU, 

Capkipoliackj*. 

F. B. I. lli U. 

Kashmir, lS.000.ft. 


Loaio.rx purpant- 

Nttl, 

Oapbivolxaobjb. 

F. B. I. iii. 12. 
Himalaya, 2-12,000 ft. 
Hattu (Collett). 


Lonioera u^ruatiMU* 

Jiftfru, philk*. 
Oapbieoliaokae 
F. B. I. ill. 18. 

Himalaya, 6*12,000 ft, 
Simla (Collett). 


LoSiOITB ftPi&QBft, 

Oapbifoliaobbl 
F. B. l.iii. 18. 

Himalaya, 11-18,000 ft. 


Petals United, 

small, wiry, under shrub, growing in fissures ot 
rooks, densely branched, smooth except as to margins 
of leaves ; leaves f by £ in., obtuse; bracts bluish 
green, hairy on margin, usually ununited, i-£ in. 
ovate, calyx nearly smooth, oorolla-tube £• £ by £ in. 
smooth, lobes yellow, regular not two-lipped, stamens 
5, berries £ by \ in., sometimes united. 

small, sparsely hairy ; leaves 1£ by £ in,, ovate 
oblong, margin crisped and hairy, shining and smooth 
above, bracts £ in. ununited, ovate, corolla tube £ by 
£ in., slightly hairy, lobes $ in.; berry £ by £ in. 
crowned by the funnel shaped calyx. 

small; bark peeling off in thin shreds ; branches 
dark grey; leaves 1J by £ in., shortly stalked, 
hairy, oblong, lower surface woolly ; flowers £ in. 
long, each pair on one stalk in the axil of a leaf ; 
bracts linear £ in. spreading, braoteoles short; corob 
la purple, tubular, not two-lipped, hairy; berries 
two joined into one, £ in. diam., black, round. 

small; bark smooth grey peeling in long papery 
flakes; leaves l-2£ by £-J in., shortly stalked, lance*' 
olate, lower surface pale; flowers £•£ in. long 
each pair on a single stalk in the axil of a leaf: 
bracts linear or leafy, £ in. spreading, braoteoles 
united enclosing the fruit, corolla tabular, not two* 
Upped, white tinged with pink, velvety, scented; 
berries two, joining to form one, round, red,£ in. 
dia. 

small, branchletg bluish greet., jften leafless and 
spinous; leaves £ in. by £-£ in., obtuse, margins 
recurved, stalk hardly any, narrow oblong; flowers 
almost sessile, bracts J in. linear, braoteoles quadrate, 
united, corolla tube £-£ by &-£in., smooth, not two-*. 
Upped, berries £ by £ in. not joined, crowned by the 
calyx. 
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Shrubs with Opposite Exstipulate Simple Leaves. 
Petals United. 


Xtoalomparriftlto, 

CAPRIFOLIAQBjE. 

F. B. I. iii, 18. 

Himalaya, 8-12,000 ft. 
Simla, Jafcn, Hattu, the 
OBor (Collett). 


email, branches often prostrate; leaves in, 
shortly stalked, obtuse, lower surface pale; flowers 
J-J in. long, eaoh pair on one stalk in the axil of a 
leaf, bracts narrow, long, bracteoles united, corolla 
not two-lipped, tubular white tinged with pink; 
berries two*joined into one, red, round, £ in. diam. 


Loaioera 0how*tft, 
Oapbifouace.®. 

F. B. I. iii. 14. 
Himalaya, 8-18,000 ft. 


small; loaves small obovate, £ by 4*i in., obtuse 
nearly sessile; flowers very small, tabular, funnel* 
shaped, not two-lipped, slight spur, yellowish white 
often in fours, two on one stalk; berries united, two 
calyx scars on top, roundish, f in. diam. 


Lostoera qwlawt- 
tooultrifl, 

Himalaya* Booty 
rookie, 

BakrU) phut . 
Oabpipoliaobl®. 

F. B* L Iii. *4. 
Hymalaya, 4-19,000 ft. 
Simla, (Collett). 


large ; bark grey with vertical furrows exfoliating 
in long strips; branohlets velvety ; leaves Iff by 
J-1J in., ovate, smooth above, woolly beneath; flowers 
two-lipped, white turning yellow, J-} in t long, a pair 
or clustered in threes or fours in the axil of a leaf; 
braots linear, short; bracteoles united below into a 
cup ; berries distinct, } in. long, ovoid, white. 


LeslOmalomliyUftt small, branohlets smooth; leaves almost sessile, 
Oapbipoliacbas. H by H in., obtuse, velvety beneath; flowers 

F. B. I, Hi. 18, whitish yellow, two-lipped, corolla tnbe f by £ in., 

Kashmir, 11-14,000 ft, pouch-like swelling at the base, braots in. linear, 
bracteoles none ; berries £ m„ oblong with rouoded 
ends united at the lower portion. 


Loaioera oriental!*, 

Oa PBIPOLIAOBAB. 

P» B. 1. ill. 16. 
Himalaya, 7 11,000 ft. 
Harkanda (Collett), 


large; bark peeling in long strips, branches, 
horizontal, flattened; leaves 2-4 by lf-2i in., ovate, 
velvety, and dotted beneath; flowers pink, J in. long, 
each pair on a single stalk in the axil of a leaf, two¬ 
lipped, corolla tube f in., pouch-like swelling at the 
base, bracts linear, bracteoles small, rounded or large 
or none; berries united in pairs, black, round, 4 in. 
diam. 
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BHBDBB WITH OPPOBITB EXSTIHJLATB SIMPLE LEAVES. 


Xo&iesra twtero- 
jhyiu, 

Caprikoliaobs. 

F. R. 1.411. 16. 
EMlmlr, IJimalayB, 
19,009 (t. 

Lonlccra alTltreu, 

Caphipoli * OH A. 

9. B I lit. 16. 
Hmnlflva, 9.12,000 ft. 
Batin (Collett). 


Loroostorla for mow, 

OaPBM'OT.IACEAC. 

F. B. 1 iii. 16 . 
Hlmalara. 6 - 10,000 ft. 
Simla, Mahasn (Collett). 


Xnpatorlum Eeeyasll, 

COHPOBIT/K. 

F. B. I. 'll. ?«- 
Bimuluva, 24,<>00 ft. 
Valley* below Simla 
(Coilett). 


aup&toxitm owinatt- 
ns, 

Sem9 Affrtiaoay, 

COHPQSJTAJ. 

F. B. I. tit. 9*8. 
Himalaya, 8-11,000 ft. 


Pbtalb United. 

branches smooth, rigid, ascending; leaves 2£ in. by 
i-1 in., narrow, oblong, smooth; flowers like L. 
orientahs; berries J by J in., not united. 


bark grey brown, peeling in flakes, branohleU, 
velvety; leaves fl-4 by 1*2 in., oblong, long pointed, 
smooth above, velvety beneath ; flowers J in. long, 
each pair on a single stalk in Ihe axil of a leaf, 
bracts linear, long; bracteoles very small, corolla two¬ 
lipped, hairy, yellow turning to red, pouch-like 
below ; berries uuunited, red, round, i in. diam. 

small, herbaceous, smooth, bark grey, stem and 
branches hollow ; leaves 2-5 by 1-3 in., ovate, some¬ 
times toothed, long pointed, stalks united at the 
base; flowers in spikes, arranged in circles, white 
tinged with purple, 1 in. long, bracts leaf like, tinged 
with purple, bracteoles like the bracts but smaller, 
corolla funnel shaped ? 5*lobed,stamens 5; berry hairy, 
dark purple, round, \ in. diam., crowned by the oalyx, 
seeds minute, many. 

medium size, grey velvety, stems much branched, 
leaves shortly stalked, 3 by $ in., ovate, toothed; 
upper smaller and sometimes alternate ; flowers pale 
purple in heads arranged in large spreading branching 
racemes, bracts round the heads, heads $ in. long 
flowers all tubular, lobes 5, short, inner blunt, with u 
ring of fine rigid rough hairs (pappus) at the base ; 
seeds i in. angled, crowned by the fine hairs. 


medium size, velvety ; leaves sessile in pairs, some 
times in circles, 4 by 1J in., lanceolate, toothed, 
flowers whitish in heads, i in. long, arranged in 
compact rounded clusters, inner bracts sharp ,flowers 
all tnbnlar with pappus as the last. 
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Sbbubh with Opposite Exstipulatk Simple Leaves. 
Petals United. 


Krota&tbM Arbor* 
trirtlo. 

Harningar. 

Oleaoeje. 

J<\ B. I. til. 60S. 

The Plains, Valleys below 
Simla (Oollett). 


large, rough hairy ; branches four-angled ; leaven 
ovato, 3*4 in., rough; flowers sessile, in clusters of 
three to seven forming branching racemes, fragrant, 
bracts 2, ovate ; calyx £ in., corolla summit flat cir 
cular, lobes 6, divided into two, margin jagged, white, 
tube, | in. long, oylindric, bright orange, stamens 2. 
very short; capsule flat, circular, J-J in. diam. split 
ting into two. The flowers are used as a dye. The 
plant is considered by the Hindus to be sacred. 


Syringa psrsica, 
Persian Lilac, 

OLBACEjE. 

KB. I. Hi. 604. 

West Kashmir, 8,000 ft. 


smooth; leaves 1 in., acute, lanceolate, smooth, 
sometimes pinnatifid or pinnate ; flowers in terminal 
compound racemes, scented, corolla lilac or white 
summit flat circular, lobes 4, tube i in. stamens 2 ; 
capsule iu. by £ in., cylindrical, 4 ribbed, seeds 
winged. 


Syximra Ettodi, 

Banphant % lolti. 
Oleaceas. 

F. B. I. lit. 605. 
Himalaya, 9-12,000 ft. 
Narkanda, Baghi (Collett). 


large, young parts velvety ; leaves 2^-5 by 1-2 ins., 
ovate, acute, smooth, pale beneath ; flowers in termi¬ 
nal branching racemes densely flowered, small, white, 
scented, corolla summit circular, lobes 4 long pointed, 
tips turned in, tube T * n in. cylindric, stamens 2 ; 
capsule cylindric J in. long, seeds flat winged. 


Idffustrum oompao- 
turn, 

OLEACBA3. 

F. B. I. ill. 618. 

Himalaya, 5,000 ft. Val¬ 
leys below Simla. Kotl, 
Khogna (Collett). 


large, smooth, bark grey, branches sometimes dotted 
with small corky excrescences ; leaves lanceolate uu- 
even sided, 3-5 by 1-2 ins., leathery, shining above ; 
flowers small, white, nearly sessile in large terminal 
branching racemes 4-6 ins. long, corolla funnel 
shaped, lobes 4, stamens 2 ; fruit many, 1 long, 
cylindric, often curved. 


Salvator* perslC*, large, smooth; leaves ovate, lj-2} ins., blunt, 

TfeO Toothbrush XrH* fleshy ; flowers, greenish white in branching racemes, 
Khaindu, tourijaL longer than the leaves, scattered, minute, calyx 

SalvadoraoEjE. in,, oorolla in., tube with sometimes 4 small teeth 

F. B. 1. iii* 619, within at the base, lobes 4, reflexed, stamens 4 ; drupe 

The Plains. £ in. diameter, round, on the persistent calyx and 

oorolla, pink, translucent, edible. Boyle considers this 
to be the Mustard tree of the Bible, the bark is acrid 
and used as a native medicine. 


18 
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lilTltoi ilMUli 

w ^ar ^p'Ww pvnvw ^ 

6ALVAP0BAC&£. 

P. B. I. iii. 630. 

The Plains. 


OftriSM OUNSi&aS, 

JCaraumda, 

Apocynaobjb, 

F B. I. iii. 631. 

The Plaint to 6,000 ft. 


Oariaaaspinarum, 

ApOCYNAO&K. 

F. B.I.Ui. 681. 

The Plains to 6,000 ft 


Vefteraamontua 

oero*»t 4 a, 

Chandui . 
APOOYNAOKjE. 

F. D. I. lit. 646. 

The Plains. 


STerium oAorwa, 


Petals Unitbp, 

large, smooth, leaves narrow, grey green, 2 by i in.: 
flowers like the last, but the racemes consist of 
axillary clusters of short spikes, shorter than the 
leaves, stalks rough from the crowded soars of the 
flowers that have dropped ; drnpes clustered £ in. 
nearly sessile, yellow when ripe, sweet, much eaten, 
reddish brown when dried, and taste like onrrants. 


large, spinous; branches forking, rigid; thorns 
two, simple or forked, at axils or nodes, 1-2 ins. long ; 
everywhere smooth except flower clusters; leaves 
H ins. long, broadly ovate, leathery, shining above, 
tip rounded or obtuse ; flowers white, scented, crowd¬ 
ed in terminal clusters; calyx teeth 5, corolla tube 
j-J in., cylindric below, dilated above, lobes acute, 
about half aB long as the tube ; velvety ; berry ovoid, 
4 inch long, red then black, polished, edible, four or 
more seeded. It is used as an antiscorbutic also in 
curries and chutney. 


small, bark light grey, branches forked; like the 
laBt, but with smaller acute leaves and a smaller two 
seeded berry. 


large,smooth, bark silver grey,branches forking; 
leaves 4-6 by 1*1 i ins. shining above, rather leathery, 
pale beneath, margins waved ; flowers 1-1 $ ins. diam., 
pure white, fragrant, often double, calyx persistent, 
lobes 6, corolla tnbe }-l in. long, slightly inflated 
in the middle, mouth glandular, lobes obtuse, margins 
overlapping to the left, curled, stamens 5, short; 
follicles 1-3 ins., cylindrical somewhat fleshy, spread- 
ing recurved, 3-ribbed; seeds 3-6, oblong, striated, 
with a red fleshy covering. 


see Shrubs, Alternate, Exstipujate, Simple. 
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Shrubs with Opposite Exstipulate Simple Leaves. 


Petals United. 


PsriPlOCAAPliylla, 

Bata. 

Asglbpiadaceal 
f.b.i.w, n. 

The Plains. The Salt 
Tange. 


branches as thiok as a goose quill or less, smooth 
or tips velvety, sometimes leafless ; leaves £-£ in. 
linear, thick; flowers purple in opposite clusters, 
branches of common stalk, short, thiok, sepals 5, 
broad, corolla £-§ in. diam., smooth externally, lobes 
ovate, densely boarded above the middle internally, 
coronal scales within corolla, fragrant, edible, tastes 
like raisins, stamens in a column with 5 tips; follicles 
} by \ in., woody, cylindrical, rigid ; seeds ± in. oblong 
with a tuft of hairs 1 in. long. 


ORlOtVOStegtBUtiR, 

Mudar, A\. 
Asolkpiadaoeae. 

P. B. I. iv. 17. 

The Plains to 3,000 ft. 


large, bark pale, juice milky, acrid, young parts 
white woolly ; leaves 4-8 by 1 -3 ins., sessile ovate, 
smooth whitish green above, cottony beneath ; flowers 
in loose racemes or solitary, J 2 ins. diam., pink with 
purple spots, calyx lobes 5, corolla lobes 4, spreading, 
coronal scales ft within corolla, truncate hairy, 
stamens joined into a column with 5 tips ; follicle 
recurved, 8-4 ins. long, thick, wrinkled covered with 
white wool; seeds £ inch broadly ovate with a tuft of 
hairs. The milky juice forms a kind of Guttapercha; 
the root bark is an emetic and cure for dysentery. 


OitetjoMs proom, 

Muter, Ah. 
Asolkpiadaoejb. 

F. B. 1. iv. IS* 

The Plaint to 8,500 it. 


like the last, but smaller, leaves larger, more oblong, 
acute, flowers scented, corolla lobes erect, coronal* 
scales acute, smooth or only velvety, follioles 4-5 ins., 
seeds ovoid. 


OFXtaMkoa Yinot- Herbs, Opposite, Exstipulate, Simple, Entire. 

totiram, 


OyattOfeumflsomm, see Herbs, Opposite, Exstipulate, Simple, Entire. 


Q Umttm JiQM- see Herbs, Opposite, Exstipulate, Simple, Entire. 
B y - 
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Lepta&ralftiputlaa, 

Kip* 

ASCI*»PIADACKA3. 

F. B. I. iv. 64. 

The Plains. 


OitluwttMM 

Kip, mahur. 
AHOLEPIADAWR. 

F. H. I.iv. «4. 
fbe Plain* to 8,000 ft,. 


BnAdltU panloulatA, 

Chiti boi , dkohu. 

LOGAN I ACM). 

F. B, I. iy, 81 . 

Himalaya, 4^7,000 ft, 
Simla, Fagu, Matiana 
(Collett). 


■lit A AIM* uiitlfifl.. 
Hans* 

F. B. 1. iv. 82. 

The Plains to 6,000 ft. 


Petal* United. 

small, smooth, with Jong erect twiggy branches 
sometimes leafless, leaves few, 3-4 by j in., narrowly 
linear, shortly stalked, leathery ; flowers dirty yellow 
white } in. diam, in solitary or double clusters of 
several flowers, corolla rotate like the spokes of a 
whool, thick, velvety on both surfaces, calyx lobes 
obtuse, minute scales between the corolla lobes, sfcami- 
nal tube with a wavy ring round it : follicles 6 by } 
in., solitary by abortion, cylindric, straight with a long 
slender beak; seeds } in. long with a tuft of hairs, 
ovoid. The branches are used in Sind to make well 
ropes. 

small with erect twiggy branches generally leafless, 
leaves very few, 2 by } in., on branches near the 
ground not on flowering branches ; flowers in woolly 
stalked clusters £.1 in. long, calyx lobes lanceolate, 
corolla } in. long, flat topped, not rotate, lobes erect, 
brownish orange, minute scales between the lobes, 
staminal tube with a wavy ring round it; follicles 5 
ins. long, solitary, linear ; seeds % in. long with a tuft 
of very fine silky hairs } in. long. Near Delhi the 
fibre is used to make ropes. 

large, bark thin, pale grey peeling off in Jong pieces; 
leaves ovate or oblong, 5 by 2 ins., upper ones l&noeo- 
late, lower toothed, white woolly beneath united by 
u slight ridge across the branohlefc; flowers } in. long, 
in interrupted leafy branching racemes, usually termi¬ 
nal on branches, calyx lobes 4, persistent, blunt, 
corolla tube pink, orange inside, lobes 4, blue (some* 
times the flower is white or pink), fragrant, stamens 4, 
very short; capsule \ in. long, ovoid, woolly, seeds 
many. 

medium sized, bark thin, grey, ends of branches 
densely clothed with short white wool; leaves 3-6 by 
1-1} ins,, lanceolate, smooth and dark'green above, 
dense short white wool beneath t united across the 
branohlets by a slight ridge, flowers crowded in long, 
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Shrubs with Opposite Exsti pit late Simple Leaves. 


Petals United. 


slender, usually drooping spikes, often united into a 
terminal branching raceme, fragrant, sessile, in, 
long, calyx lobes 4, long, pointed, corolla white, turn¬ 
ing to purple, lobes 4, short, stamens 4, short; cap 
sule } in, long, smooth. 


Toecmft uaiul&tft, 


soe Trees, Opposite, Exstipulate, Simple. 


Fetalidium barlerloi- 

&•!, 

ACANTHACEvE. 

F. B. Mr. 41ti. 
Himalaya, 1-8,000 ft. 


small, finely velvety, stems several cylindric, bark 
peeling in long papery strips; leaves 2-4 ins, long, 
ovate, toothed, acute ; flowers pale blue or white, 
tinged with yellow solitary or in small clusters, bracts 
none, braotooles 1 in. long, ovate, not veined, enclos¬ 
ing the lower part of the flowers, sepals 5, linear, 
corolla l ins, long, tube cylindric, hairy within, 
corolla limb not two-lippod, 5 lobes, nearly equal, sta¬ 
mens 4 ; capsule A in., ovoid, flattened, usually two 
seeded. 


X>0&fclaoft&tbus 

aervosus, 

AOANTHAOEJR. 

F. B. I. iv. 418. 

Himalaya, I -P*,000 11. 

Sutlej Valloy (Collett). 


medium size, ropghly pubescent ; leaves 6 by 3 ins 
ovate pointed ; flowers deep blue in short uninterrupt¬ 
ed crowded spikes forming clusters, bracts £> in. long, 
ovate, long pointed, variegated green and white, con¬ 
cave, enclosing the lower part of the flower, corolla 
in. long, tube cylindric dilated near the top, corolla 
limb not tw<rlippcd, spreading, five-lobed, stamens 2 ; 
capsule A in. solid, cylindric ; seeds 4, finely hairy. 


Jiema&thtrfc tomea- 
tota, 

Patra*g % banmaru . 

AC ANTE A CB>B, 

If. B. Mr. 418. 
Himalaya, 8-5,000 ft. 
Valleys below Simla, 
Subathu (Collett). 


small, stems hairy, grey or white ; leaves 2-4 by 1-2 
in., acute shortly toothed, hairy above, white woolly 
beneath ; flowers come out at intervals of 4-5 years, 
pale blue or purple, sessile in small clusters along the 
spreading branches of a terminal raceme, bracts and 
bracteolcs hairy glandular linear equal to the calyx : 
corolla l in. long, tube cylindric widened near the 
middle, limb & in. diam., lobes &, bounded, stamens 4, 
style filiform, often divided ; capsule linear, A in. long, 
splitting to the base, seeded to the bottom, seeds 6-8, 
hairy when wetted. 
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StMbUttftbM fltttl- 
WVttft, 

Acanthaceje. 

V. B. I. if. 468. 

Himalay a, 3*6,000 ft. 
Valleys below Simla 
(Collett). 


StrobUtatbMXteUttu- 
■Unus, 

Aoanthagb*. 

#.B. I.ir. 460. 
Himalaya. 6-8,000 ft. 
Simla, Mahaau (Collett). 


IteoMtothw stotus, 
imludtog 
8. aaguatifroas, 
Acanthacm. 

F. B. I. iv. 464 and 466. 
Himalaya, 6»l0 t 0«0 ft. 
Mashobra (Collett), 


XiiatlM 0lttAH| 

V XBBBtf AOHUSL 
F.B. I. iv. 562. 

The Plains. 


Petals XJntted. 

medium size, sticky, hairy ; leaves 3 by 1£ in., ovate 
toothed, hairy on both sides ; flowers pale blue on 
short spikes forming a round head or often the lowest 
flowers are separated, solitary in the axil of leaf like 
braots ; upper bracts £-£ in., ovate shorter than the 
calyx, braoteoles £ in. oblong, calyx sticky hairy, lobes 
linear ; corolla 2 in. long, tube lower half oylindric, 
upper dilated, limbs spreading, lobes 5, stamens 4; 
style linear hardly bifid, capsule j in. oblong, sticky 
velvety, seeds ovate hairy,. 


medium size, hairy ; leaves 3-6 by t{-2 in., pointed 
at both ends, hairy toothed ; flowers dark blue 
or purple in heads of three or very short spikes, 
bracts } in. orbicular, concave, smooth, whitish, 
bracteoles none; calyx slightly velvety, nearly 
smooth; corolla l £-2in.long,tube yellowish,curved, 
gradually swollen from near the base, limb £-j in. 
cliam., purple, lobes 5. rounded, stamens 4; capsule 
jj in. long, oblong, velvety ; seeds 4 ovate, silky. 


medium size, sticky hairy ; leaves 5 by 2if in., hairy, 
long winged stalks, ovate, sharply toothed, long point¬ 
ed, flowers dark blue m interrupted spikes or in 
clusters, bracts soon falling off, narrow hardly as long 
as the calyx, bracteoles \ in., soon falling off ; corolla 
li in. long, tube curved, gradually dilated from close 
to the base, limb J in. diam., lobes 6, stamens 4; 
capsule J inch, narrow, glandular hairy, seeds 4, ovate 
hairy. 


rambling, rough, branches four-angled with re* 
curved prickles; leaves 3 in# long, ovate, rough above, 
woolly beneath, stalk £ in. long; flowers scented in 
stalked ovoid heads, bracts longer than the calyx, 
corolla tube pink, slender, i in. long, mouth £ in. 
diam., lobes spreading, 4-6, orange or yellow, stamens 
4, style 1, stigma oblique; drupe £-£ in., purple, 2 
bony cells. An American plant. 
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Petals United. 


Laatanalndloa, 

Vbrbbnaobjk, 

F. B. 1. iv. m. 

The Plains to 3,000 ft. 
Valleys below. S Imla 
(Collet) 

Oallloarpa macro- 
AfU*. 

Banna, dtnthar. 

Vrrbbnaobal 
F. B. I. iv # 566. 

The Plains to 6,000 ft. 
Valleys below S’xnla 

(Collett) 


gftiwi saor 

ralae*, 

Vekbenaceas. 

F.B.I.iv. 606. 

Himalaya to 4,000 ft. 
Valleys below Him la, 

Subathn (Collett). 


Oaryoptirts WalU- 

aMtwt 

Vbbbenacelb 
F. B. I. Iv. 667. 
Himalaya to 6,000 ft 
Valleys below Simla 
(Collett). 


tana* 

tSlMfeMttf 

tfeoUiSf 


same as above but no recurved prickles, flower* 
smaller, not so strongly scented, corolla tube yellow, 
lobes pink. 


medium size, stem hardly any, branches, leaf stalks, 
and flower parts covered with dense tawny wool; 
leaves 4-7 in., ovate, long pointed, minutely toothed, 
woolly with stellate hairs beneath, leaf stalk in.; 
flowers £ in. long, pink, crowded in axillary short 
stalked clusters, round t-3 in. diam., calyx bell¬ 
shaped, 4 toothed, corola short spreading, lobes 4 
nearly equal, stamens 4, protruding, style long ; very 
round white, fleshy, nutlets 4, one-seeded. 

large, straggling ; leaves 3-4 by 2-3 ins., ovate, long, 
pointed,shortly toothed, stalk J in., flowers in short 
clusters in the axil of leaves or at the ends of 
branches, calyx conspicuous, brick rod, persistent, 
widely opon, j-1 in. diam., corolla in., oylindric 
ourved, bright red, lobes 6, short, stamens 4, project* 
ing, style bifid ; drupe in. deeply four-lobed, seeds 

1-4, oblong. 

medium size, spreading; bark peeling in long, 
papery flakes ; young shoots grey velvety ; leaves 4 
by 1 in., lanceolate, long pointed, minutely dotted with 
yellow glands; flowers pale mauve in clusters form¬ 
ing a long pyramidal branching raceme at the ends of 
branches, corolla tube very short, lobes spreading, five, 
} in, diam., four upper lobes equal, lowest larger 
notched.; stamens four, in two pairs, far protruding, 
style bifid; capsule round, dark blue, 4-lobed, separating 
into 4 ooncave valves carrying each a single seed. 

see Herbs, Erect, Opposite, Exstipnlate, Simple, 
Toothed. 

* ■ 

gee Herbs, Erect, Opposite, Exstipulste, Simple, 
Toothed. , 
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Shrubs with Opposite Exstirubate Simple Leaves. 


Oolebrootta oppoiltl- 
foil*, 

Pan*ra t ukukardana. 
Labiate. 

F. B. I. iv. 042. 

Balt range. The Plain* 
1-4,000 ft. Valley* below 
Simla, Dharmpur, Suni 
(Collett). 


polyataohya, 

Rangehari , pothi. 
Labiate, 

F. B. 1. iv. 642. 
Himalaya, 7*^000 ft. 
Simla (Collett). 


ICerUa&r* stroblli- 
fora, 

Kafurka pat. 

Labi at jr. 

F. B. 1. iv. 662. 
Himalaya, 6-6,000 ft. 
ValleyB below Simla 
(Collett). 


JuatloU Brtoaic*, 
JutteUPaMean, 


Petals United. 

medium size, woolly, bark grey, leaves 440 by 1J-3 
in., lanceolate, long pointed, velvety-wrinkled above 
grey and woolly beneath, leaf stalk J4 in., stout, white- 
felted : flowers male and female often on different 
plants, minute, white, in clusters 2-4 in. long on many 
branched spikes, corolla white, lobes rounded, stamens 
4, within the corolla in females, protruding in males ; 
style bifid and protruding in females, none in males ; 
nutlet usually one, tip hairy contained in the much 
enlarged calyx of which the segments are feathery, 
the tips often purple. 

medium size, velvety, bark grey peeling in long 
strips, branches scarcely 4 angled ; leaves 3-0 in. long, 
nearly sessile, lanceolate, tootbod, long pointed ; flowers 
white or pale yellow, minute in eylindric slender 
spikes, 4-b in. long, bracts minute, calyx bell-shaped, 
5-toothetl, enlarged in fruit, corolla tube longer than the 
calyx, 4-lobed, upper lobe nearly erect, notched, the 
other spreading, stamens 4 in unequal pairs, protrud¬ 
ing, style unequally bifid, nutlets 4,narrow,one-seeded. 

small, woolly, smelling of sage, branches somewhat 
angled ; leaves 3-4 by 3-1 i ins., thick, oblong or lance¬ 
olate, shortly toothed, two portions projecting back¬ 
wards in pointB, velvety and closely wrinkled above, 
white woolly beneath, stalk very stout, £ in. long; 
flowers white, small in large circular clusters crowded 
in erect woolly four sided spikes with floral leaves 
(bracts) small, sessile, ovate, overlapping ; calyx two, 
Upped, corolla four-lobed, spreading, stamens 2, short, 
stout, protruding, style bifid ; nutlets brown smooth. 

The leaves are used as a gargle in sore throats in 
native medicine. 

COROLLA TWO-UPI'EII. 

see Herbs, Erect, Opposite, Exstipulafce, Simple. * 

see Herbs, Erect, Opposite, Exstipukte. Simple. 
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Shrubs with Opposite Exstifulatk Simple Leaves. 
Petals United. 


Corolla Two-lipped. 


Adtetoda Vturtoa, 

Bhekar f bansa, vat aha. 

Agaxthaok m. 

F. B. I. iv. 540. 

The Plains to 2,500 ft. 


Valievs below 
(Collett). 


Simla 


arge, with a fetid smell, not eaten by goats ; leaves 
4-8 by 1J-3 ins. oblong, narrowed at both ends, 
minutely velvety, stalk 1 in.; flowers white in short 
dense braoteate spikes of 2-4 ins. in length, bracts J 
by & in., green, ovate sessile, bracteoles J by J in., 
corolla two-lipped, \\ in. long, lower lip with pink 
streaks, tube short barrel-shaped, stamens 2 ; capsule 
} in., velvety, four-seeded, seeds i in. diam., warty. 
The leaves are used to cure? bronchitis; not browsed 
by animals. 


rhhi ftoaath w a 
communis, 

Palak'juhi, 
Aganthaoeaj. 
V.B.l.if. 541. 

The Plains, In gardens. 


medium size ; leaves 3-4 by j-l;f in., narrowed at 
both ends, margins wavy, stalk J in.; flowers white in 
large spreading terminal clusters, bracts and bracteoles 
^in., linear : corolla 1 by ^ in., tube very long, narrow 
cylindrio, two-lipped, upper lip two-lobed, lower fchree- 
lobed, stamens 2 ; capsule four-seeded, seeds ovoid, 
flatten e slightly warty. The leaves are used as a 
cure for Dhobios itch, rliinacanthin is like chrysophanic 
acid. 


araptopfcyllum 

hortezue, 

Acantbaoejb, 

F. B, I. iv. 545. 
The Plains. 


medium size, smooth, often variegated ; leaves by 
1J ins., shortly stalked, oblong, narrowed at both ends, 
margin smooth ; flowers crimson in terminal ovate 
clusters, bracts and bracteoles narrow, very small, 
corolla tube curved, two-lipped, upper lip 2-lobed, 
lower 3-lobed,stamens two large, two small (stamino- 
des); capsule contracted into a long stalk, oblong, 
hard ; seeds 2, flat orbicular, pitted. 


Oltrodtn&rou mra- 
tum, 

Banbahriy baranyi . 

Vkrbenaceje. 

F. B. I. iv. 522. 

The Plains, East of the 
Sutlej river. 


hardly woody, stems annual from a woody rootstock, 
as it is usually burnt down in jangle fires ; leaves 
sometimes in circles of three, 4-8 by 1£~2£ inches, 
oblong, toothed, smooth, shortly stalked; flowers 
bluish-white in terminal branching racemes, when 
almost linear 6 by 1 in v when almost pyramidal 10 by 
& ins., bracts J-l £ inches often coloured, corolla tube 
i-£ in., narrow, oylindric, mouth oblique, two-lipped 


14 
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aitto&mdvw iatof 
tuaatum, 

J Bhant. 

Vbbbenaokab. 

F. B. I. it. 594. 

The Plains to 1,000 It. 


Pleotraatlnu wo- 
ns, 

Piumar t talei. 
IiABIATJS. 

F. B # I. iv. 630. 
Himalaya, 8-8,000 ft. 
Simla (Collett). 


ftriiaefa lllltilnillin 


QOtetttt MMtWB, 


Petals United. 

Corolla Two upped. 

lobes 4.4 in., oblong, stamens 4, far protruding, 
drupe 4 in. diam., black, succulent, 1-4 stones. The 
root is used in native medicine as a febrifuge. 

medium size, bark with large raised corky excres¬ 
cences, fetid smell; leaves 4-8 by 3-5 ins., broadly 
ovate, hairy above, woolly or thinly hairy below, 
sometimes with sticky glands, slightly toothed; 
flowers white, tinged with red, in branching terminal 
racemes, 6-12 by 4-8 ins., erect, sometimes leafy, upper 
part and calyces turning red, hairy, corolla tube 
nearly l in., long, cylindric, doubtfully two-lipped, 
lobes 4-J in. long, acute, stamens 4, much exceeding 
the lobes, style bifid ; drupes J in. diam., black, suc¬ 
culent, enclosed in the enlargod bright red leathery 
calyx. The leaves are used as a febrifuge in native 
medicine. 

small, hoary with stellate down, branches slender, 
stiff erect • leaves 1-1 j in. long, ovate or oblong, 
toothed, bluntly tipped, velvety above, white, woolly 
beneath ; flowers white, spotted and streaked with 
purple, in clusters forming narrow leafy axillary or 
terminal racemes, calyx woolly, £ in. long, bell-shaped, 
lengthened in fruit, teeth sharp short pointed, nearly 
equal, two-lipped, corolla 4 in,, two-lipped, longer than 
the tube, lower lip longest, boat shaped, stamens 4, in 
unequal pairs, lying along the lower lip, style unequal¬ 
ly divided ; nutlets 4, round or oblong, blunt. As the 
native name implies, this plant is used to keep fleas 
away. 

see Herbs, Erect, Opposite, Exstipulate, Simple 
Toothed. 

see Herbs, Erect, Opposite, Exstipulate, Simple, 
Entire. 
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Shrubs with Opposite Exhtipulate Simple Leaves. 
Petals United. 


Ookolla Two-Lipped. 


HAl1A4tis 9 sec Herbs, Erect, Opposite, Exstipulate, Simple, 
Toothed. 


Vhymui Serpyllum, 
Thymo. 

Banajwain, matkfi. 
Labi at as, 

F.B.l. lv. 649. 
Himalaya, 5-13,000 ft. 


small, slender, much branched, strongly scented, 
stemB usually somewhat procumbent; leaves j-i in., 
nearly sessile, gland dotted,oblong, ovate, not toothed, 
blunt; flowers small, purple iu small clusters, crowded 
in short terminal spikes, corolla two-lipped, upper lip 
almost erect, flat, notched, lower spreading, three- 
lobed, stamens 4, equal, protruding ; nutlets 4, nearly 
smooth. This plant is used in native medicine for 
diseases of the eyes and stomach. 


lyilOPAl ofltotoillif 

Zufah yah Us. 

Labiatjb. 

F. B. I. iv. 049. 
Himalaya, 8-11,000 ffc. 


small, smooth, stem below branched, woody,branch¬ 
es erect ; leaves sessile, lanceolate, ^ in. long; not 
toothed ; flowers bluish-purple iu axillary or terminal 
spikes, calyx 2-lipped, 5-toothod, corolla two-lipped, 
upper lip oreot, notched, lower spreading three-lobed, 
middle lobe very broad, stamens 4, unequal, pro¬ 
truding ; nutlets narrow, smooth, three-cornered. 
This plant was once used in Europe as a tonic and 
stimulant. 


Hioromtrl* biflor*, 

Labi at as. 

F, B. 1. iv. 650. 
HtmaUya, 1-7,000 ft. 


dwarf, prostrate, hairy, woody, branches very nu¬ 
merous tufted, leafy, slender, something like Thymus 
in appearance but not scented ; leaves £-£ in., sessile, 
ovate, short pointed., toothed or not, flowers pink 
stalked, small in axillary circles of one to four, calyx 
5-toothed equally, 18 nerved, corolla two-lipped, 
upper lip erect, notched, lower three-lobed, spreading, 
stamens 4 in unequal pairs ; nutlets smooth. 


MtoMMllft h y)n pt» very small, stem erect, rather stout; leaves £»$ in., 
difl, shortly stalked, minutely toothed, ovate, obtuse; 

Labia tag. flowers shortly stalked in continuous or interrupted 

F. B. L iv. 660. crowded circular dusters forming spikes, otherwise 

Western Kashmir, like the last. 
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Salvia wmtUOft, 

Tukhm mulanga . 
Labiate. 

F. B. I. iv. 666, 

The Plains. 1-2,000 ft. 


Stachya tlbetlca, 

Labiate. 

F. B.l.iv. 677. 

Northern Kashmir, 10- 
14,000 ft. 


Sfeaohya parriflora, 

Boylta •lofiraai, 

Labxatjb. 

F. B.l.iv. 6/9. 
Himalaya, 2-5,000 ft. 
Sutlej and Oiri Valleys, 
(Collett). 


OtoategU Umbata, 

Labiate. 

F. B. I. iv.679. 

Salt range, Lower hills 
west of the Jhelum. 


Petals United. 

Coro hi. a Two-Lh»i*kd. 

very small, rongh, hairy ; branches widely sepa¬ 
rating from the base, rigid ; leaves J in., small, nearly 
sessile, few, linear, rigid acute, minutely toothed ; 
flowers in small circular clusters on slender branching 
racemes, whitish lilac, ^ in. long; bracts small, lower 
leaf-like, upper lanceolate ; calyx glandular hairy, two- 
lipped, upper lip orbicular, minutely toothed, corolla 
two-lipped, upper lip nearly straight, short, flattened, 
concave, stamens 2, style 2-fid ; nutlets f* in. long, 
narrow, oblong, black. The seeds are used in native 
medicine as an astringent. 

rootstock, woody, thick, stems twiggy : leaves 
inches long, obtuse, nearly sessile, shortly stalked, 
sometimes irregularly lobular ; flowers pink sessile in 
small ciroular clusters axillary, caiyx £ in., bell-shaped, 
tips long, corolla j-1 in. long, two-lipped, upper lip 
erect, long, narrow, lower spreading, three-lobed, 
middle lobe largest, stamens 4 , nutlets £ in. long, 
broadly oblong. 

hoc Herbs, Opposite, Exstipulate, Simple, Toothed, 
Corolla two-lipped. 

medium size, branches cyliudric, pale brown, finely 
woolly; leaves 1-1J ins., ovate, deeply toothed or 
lobed, woolly beneath ; flowers white tinged with 
pink, J in. long in circular axillary clusters, calyx 
6-lobed, 10 ribbed, rigid, corolla two-lipped, upper 
lip erect hood-like, lower three-lobed, spreading, mid 
lobe longest, margin even, stamens 4, unequal, outer 
or anterior pair longest; nutlets i in. This plant is 
lemon scented. 

small grey spinous, branches white, woolly, cyliudric,. 
spines £-$ in. long; leaves 1 in. long, nearly sessile, 
grey on both sides; bracts spiny; flowers orange- 
white in circular clusters with bracteoles Bpiny, calyx 
two-lipped, upper lip very short, three-angled, lower 
very large, broad, toothed, hairy, corolla £ in. long, 
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Shhubs with Opposite Exstipulate Simple Leaver. 

Petals United. 

Corolla Two Lipped. 

tube short, two-lipped, upper lip very long, hairy ; 
stamens 4, protruding; nutlet £ in. flattened, smooth 
in the enlarged calyx which forms a live-angled toothed 
cup # in. diam. 

P hlOttll Sttwartll, small, densely stcllately woolly, stem stout woody. 
Labiate. short, branches oylindric spreading ; leaves 3-5 by 

K. B. I. iv. 692. j-J in., very leathory, linear lanceolate, awl-like, 

Salt range and Suliman rough above; flowers small in circular clusters one in. 
rauge, 2,500—4,600 ft. diam.; bracts stout narrowly linear, calyx £ in., densely 
woolly angled, teeth very short, turned back, corolla 
small, two-lipped, upper lip concave, crest, villous, 
ower spreading, three-iobed, stamens 4, style un- 
oqually 2-fid ; nutlets very small, throe cornered, top 
smooth. 

Petals None. 

SOfgfeMVUtltlft&0, see Herbs, Erect, Opposite, Exstipulate, Simple, 

Entire. 

Oy&t&ttift tomo&togft, see Herbs, Erect, Opposite, Exstipulate, Simple, 

Entire. 

Oy^thula O&Pltfttfc, see Herbs, Erect, Opposite, Exstipulate, Simple, 

Entire. 

PflPftUft lftPPaoWt, see Herbs, Erect. Opposite, Exstipulate, Simple, 

Entire. 

glioacyloa gSOttrVtUtt, medium size, straggling, smooth covered with a 

Khar, laghme. hoar frost-like bloom, dark brown ; branches opposite, 

Chenopodiacejk. jointed, separating widely, still or bent back, ending 

F.B.I. v. 15, straight spines 2-6 ins. long, joints of stem, J-J in., 

The J’lains. Salt range apart of spikes £ in. ; leaves in., three-angled or 
to 2,600 ft, nearly oylindric, ovate, obtuse or acute ; flowers small, 

solitary or in spikes in the axils of leaves, bracteoles 
two, sepals 6, concave, increasing in fruit and horizon¬ 
tally winged ; stamens 5 or less on the margin or base 
of a cup-shaped depression ; fruit one-seeded, one- 
oeUed with skin, seed horizontal. 
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Haloxyloa 

Lana, gora lana y *kori 
lana, 

Ohbnopodiaobjr. 

F. B. I.v. 16. 

The Plains. Salt range 
to 2,000 ft. 

AnabaaUphyllopfcor k 

Ohbnopooiaokjb. 

F. B. I. v* 18. 

The Plains by the Jhelua* 
river. 


▲ashuti Mtlfsra, 

Ohbnopodiacrjr. 

F„ B. I. v. 19. 

Salt range. 


SmpborbU Tlr&oaUl, 

Snhud, uhnr. 
Euphorbiacejs. 

F. B. I. v. 154. 

The Plains. 


Bom acmpcrvireas, 

Ckihri , paprif *ham*had. 

KUPHOBB2ACEJ5. 

F.B.I. V. 267. 

Salt range. Himalaya, 
5-9,000 ft. Simla, 
Msshobra, llahaan 
(Ooliett). 


Petals None. 

small,.pale, much branched, almost leafless, jointed 
branches, stem very stout, 4-6 ins. high, branches in 
clusters; leaves consist of two broad very rounded, 
tips on each joint; flowers on short spikes, braoteoles, 
round concave ; sepals very short obtuse, in fruit the 
sepals have round membranous fan-shaped wings and 
arc £ in. diara., stamens 6 with alternating rounded 
staminodes. 

dwarf, smooth, pale, almost leafless, stems many, 
erect, stock woody, joints long ending in two acute 
triangular teeth (leaves ?), flowers in the axils of joint- 
leaves, fruiting calyx with three wings arching over 
one larger than the others, seed erect, circular, flatten¬ 
ed ; in other respects very like Haloxylon. 

very like the last species, but the leaves are thick 
fleshy nearly cylindric with a bristle, soon falling oft, 
axil of leaves woolly, floral leaves rounded, wings of 
fruiting calyx 5-6, transparent, circular with the base 
heart-shaped. 

large, stem green, bark brown fissured, branches 
numerous, at first slender like rushes, growing as 
thick as the finger; juice milky, leaves ^is, long 
soon falling off, obtuse, linear-oblong ; flowers fa in, 
long, top-Bhaped. two leaves at the base of the short 
flower stalks, capsule j in., dark brown, lobes flatten¬ 
ed, velvety, seeds smooth, ovoid. 

large or small, much branched, bark yellowish grey, 
corky, fissured, branohlets four-angled ; leaves J-3 by 
14 in., linear oblong, shining, leathery, tip aoute 
rounded or with a shallow notch, stalk very short; 
flowers in short very dense axillary racemes, the ter¬ 
minal flower female, male flowers have sepals 4 in 
two rows, stamens equal in number to the sepals, 
female flowers have 6 sepals, two outer much smaller; 
capsule 1 in. long, ovoid, three-cornered With 4hree 
horns, thick like handles to an urn, seeds 8-6, small. 
On the Salt range it is dwarfed, leaves 1-1 in* long. 
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Sbrcm with Opposite Bxstipulate Lobkd Leaves. 

BtMhya ttbttto*, see Shrubs, Opposite, Bxstipulate, Simple, Petals 

United. 

Itoyltfl 0ltgaM| see Shrubs, Opposite, Bxstipulate, Simple, Petals 

United. 

Shrubs with Opposite Bxstipulate Compound Leaves. 

JlBatoUft officinale, sometimes climbing, branches long, weak, slightly 
Chamb*i bantu* grooved, dark green ; leaves 2*4 ins. odd, pinnate. 

Olhaccsjb. leaflets 8-7, ovate, long pointed, terminal leaflet 1-2 

F. B. 1. ill. 008 ins.; flowers white, fragrant, } in. long in terminal 

Himalaya t 8-9,000 ft. clusters of 1-10 flowers, calyx teeth nearly as long as 

Fagu, Harkanda (Collett), the corolla tube, corolla top flat circular, tube cylin 
drio, $ in. long, lobes 5, spreading, J in. long, stamens 
2, style 2-fid ; berry deeply two-lobed, oblong with 
rounded ends, i by { in. 

JM0&1&U& ffTi&dlflO" sometimes climbing, blanches angular, hanging 
nUtt 9 Spanish Jas- down ; leaves 3-4 ins., odd pinnate, loaflets 3-7, sessile, 

8&i&C, ovate, end one £-1 in. long, the end leaflet often 

Ckambeli $ jati. united to the next pair ; flowers white, tinged often 

F. B. I. ill. 608. with pink outside, very fragrant in loose dusters, 

Himalaya! 8-7,000 ft. calyx teeth linear, half the length of the oorolla tube, 

8imla (Collett), oorolla top flat, circular, tube $ in. long, lobes 6, J in. 

long, stamens 2, style 2-fid; berry two-lobed, with 
rounded ends, i in. long. 


Fraxlnus see Trees, Opposite, Bxstipulate, Compound. 

xa&cfeoxrlotAos, 


Yitsx trtfMla, 

JPani kfaanbhalu, 
tanbhafu. 
Verbena oris, 
r. B> I. lv. 599. 
The Plains. 


large, bark thin grey ; leaves digit&toly compound, 
* 4 M and simple, leafstalk 2 ins. long, leaflets 3, sessile 1-3 
ins. long, smooth above, short grey wool beneath, and 
on shoots and racemes ; flowers lavender blue in 
branching terminal racemes 1-4 ins. long, often leafy 
at the base, calyx & in., 5-toothed, oorolla i-i in., 
two-lipped, 5-lobed, mid lobe of lower lip largest, 
stamens 4, protruding ; drupe $ in., blaok, stone bony, 
1-4 celled. This and the next plant are used in 
native medieine as tonics, febrifuges and expector 
ants. 
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Shrubs wrrn Opposite Exstipueatf. Compound Leaves. 

Vitos WOffU&O, very liko the last species, but the leaves have five 

Wana, mar wan, nirgandx leaflets, the centre one usually distinctly stalked, and 
Vhkbenaor;e» the flowers somewhat smallor, and a darker blue. 

b\ B. I. iv. 5888. 

The Plains to 5,000 ft. 

Valleys bolow Simla 
CColJett). 


(To be continued .) 
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SOME NATURE NOTES.* 

By 

Lie u tC oi*o ne l R, Q . Burton, 94th Kusukli/b Infantry. 

When I was asked by our Honorary Secretary to contribute a paper 
on the habits of tigers I replied that surely these habits lmd already 
been described down to the last stripe. At the same time Mr. Millard 
drew my attention to Mr. Selous’ recent book African Nature Notes 
and Reminiscences , containing several chapters of notes on the lion, 
and it occurred to me that a comparative study of the habits and na¬ 
ture of the lion and tiger might lie of interest In reading Mr. 
Helous* book many points of similarity, or of marked differences, be¬ 
tween these and other African and Indian animals occurred to me, 
and I was led to make comparative notes, from an Indian sportsman’s 
point of view, with regard to my own experiences of matters referred 
to by the African hunter. 

The Indian hunter has not the unrivalled opportunities of his 
African comrade for the observation of game. In this country there 
are none of those vast expanses, teeming with wild life and but seldom 
trodden by civilized man, which are still to be found in the interior 
of the Dark Continent. No sportsman has in India had the experi¬ 
ences of Gordon Gumming, William Cotton Oswell, and Selous. In 
India one eannot hunt all the year round. Neither the climatic 
conditions nor the habitat of the game admit of prolonged excursions. 
Still, although the days when great game abounded in this country 
are rapidly passing away, the sportsman who has wandered far afield 
has in the past twenty years been able to find abundance of animals. 
Certainly the British military officer has now less opportunity of 
obtaining sport than he had ten or fifteen years back. Work is more 
insistent; remote cantonments have been abandoned; irksome but 
perhaps necessary restrictions with regard to shooting have been 
introduced; native states that once afforded happy bunting grounds 
have been closed; and meanwhile with the spread of civilization, 
population has increased, cultivation has spread and pushed the wild 
animals into remoter fastnesses where there still remains sufficient 
forest for their wanderings ; railways have out up the jungle, and by 
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rendering remote traots of oouutry accessible, have led to the diminu¬ 
tion of game. Perhaps worst of all—native poachers have been able 
to obtain better weapons and to work greater destruction. The 
perfection of fire-arms has also had its influence in other directions. 
The hunter of the days of the Old Forest Ranger had to approach 
close to his game before his muzzle-loader oould be effective ; the 
pursuit of wary animals called for the exercise of more skill and 
knowledge of woodcraft than in these days of the death-dealing 
long-ranging magazine rifle. There is still, however, an abundance 
of game in India for those who have the leisure and the enterprise to 
look for it. 

In the plains of India one does not now-a-days find the herds of 
two and three hundred antelope, whioh I recollect seeing in the 
Berar Valley twenty years ago. These beautiful animals are still 
numerous; but their numbers are diminished. Jerdon mentions 
seeing herds of a thousand near Jalna. This would have been sixly 
years ago. In the same neighbourhood during the past ten years 
I have never seen large herds. Never shall I forgot a scene in a forest 
glade on the Fein Gunga, witnessed fourteen years back. I followed 
on the tracks of a tiger up the bed of a dry water-course having a 
pool here and there where the great beast and other animals lmd 
stopped to drink. After some miles the water-course entered an 
open space, where a small forest bungalow stood amid a grove of 
trees. The bud had not long risen, and the umbrageous foliage of 
the trees, and the slender fronds of the bamboos oast long shadows 
across the glade. Here stood three or four herds of spotted deer, 
some browsing on the grass, some standing on their hindlegs to pluck 
the young shoots from the bamboos ; a herd of nilgai was on the 
bank of the water-course ; a pair of four-horned antelope were feed¬ 
ing beneath a banyan tree ; monkeys, lungoors with grey fringed 
blaok faces, were clinging to the trees ; peafowl in numbers were not 
far from a pool in the nullah ; two wild dogs, which should surely 
have caused the disappearance of all this game, stood unconcernedly 
in the middle of the space ; there were before me tracks of a tiger 
and a panther, and a bear climbing in search of honey had scored 
deep marks with his claws on the bole of an adjacent tree; farther on 
up the hill-side, a sambar belled loudly, but was not in sight; perhaps 
the tiger, which was not far ahead of me, had passed that way. For 
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some time, from concealment in the water-course, I watched this scone 
with interest. It seemed a pity to disturb it, but I wished to find 
where the tiger had gone. A cow bison with two calves also appeared 
on the edge of the forest. As I emerged into the glade, the nearest 
spotted hinds, whose dappled hides assimilated remarkably with their 
surroundings of sunlight and shade, uttered shrill barks of alarm ; and 
soon all disappeared like spectres in the shades of the forest. 

It is remarkable how the colouration of spotted animals blends with 
the light and shade of the sun shining through foliage. On one 
oooasion I shot a leopard, which made off into a patoh of bush between 
the leaves of which the sun was shining ; creeping about among the 
bushes, it was some time before I could distinguish the animal, lying 
dead fortunately, within three or four yards of me. I have found 
the same difficulty in some localities when following tip tigers, on 
one occasion in particular, when a wounded animal went into long 
grass, where it was almost indistinguishable. I have, however, always 
inclined to the opinion that the views of scientific naturalists with 
regard to protective colouration are rather far-fetched. Thus Mr. 
A. R, Wallace ascribes to it the purpose of concealing u herbivorous 
species from their enemies, and enabling carnivorous animals to ap¬ 
proach their prey unperoeived.” For oolouration to afford protection 
necessitates the absence of motion. With Mr. Selous, I am inclined 
to think that oolouration is far more due to environment, to the colour 
of the surroundings and to climatic causes than to sexual selection for 
protective purposes. It is notiooable how animals become assimilated 
to the general colour of their surroundings, from which they probably 
take their complexion, as the arctic animals turn white in the snows 
of winter. In the oase of fishes, this adaptation of colour to the 
environment takes place very rapidly; in a lake in Norway I have 
oaught blue coloured trout where the blue glacier water run in; and 
blaok ones from dark holes among the rocks; and bright silvery fish 
in the more open water. The lower animals, in fact, appear to adapt 
themselves rapidly to the complexion of their surroundings. There is 
a species of spider in the south of France, which adapts itself to the 
colour of the flowers it frequents, and will change its oolour in a few 
days when transferred from one flower to another of different hue. 
This is typical of changes due to environment throughout the animal 
world, although the mammalia do not change colour so rapidly. But 
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the animals of a species haunting dark thiokets or sombre woods take 
on a darker hue than those of their kind in more open country. 
A similar environment may produce similar oolouration in widely 
different parts of the world in creatures of different genus. Food 
may also affect colour. 

We see so many shades of difference in colour and oolouration 
between individuals of one species, and even of one herd, that sub* 
specific distinctions based on such differences must be entirely fallaci¬ 
ous, although scientific naturalists appear to be so greatly addioted to 
the adoption of sub-specific nomenclature on the slenderest grounds 
of this nature. It is interesting to note that lower animals and birds 
undergo greater ohang© during the breeding season than mammalia. 
At the same time some antelopes change colour considerably at 
certain periods of the year. The black buck's jet black coat becomes 
a dull dark-brown. 

With regard to protective colouration, Mr. Selous very truly writes 
that well-known naturalists appear to ussume “ that both carnivorous 
and herbivorous animals trust entirely to their sense of sight, the 
former to find their prey and the latter to avoid the approach of their 
enemies/’ But I must join issue with him when he says that 
“ nothing is more certain than that all oamivorous animals hunt almost 
entirely by scent.” In my experience neither the tiger nor panther 
hunt by scent, but depend almost entirely on sight and perhaps 
hearing. This has been proved time and again by these beasts of 
prey passing close to buffaloes or goats, tied up as bait, without 
seeing them, owing to the bait having made neither sound nor 
movement. 1 have known many occasions when a tiger has passed 
close to an animal thus tied up, and has killed another a few hun¬ 
dred yards farther on. For this reason, that they hunt by sight 
and not by scent, one ties up the bait on or near a path or water¬ 
course or near a pool of water, so that the prowling tiger may come 
upon it in the course of his nightly wanderings* ’/.he African 
hunter tells us that the zebra’s stripes do not assimilate well with its 
surroundings, except at dawn and late in the evening. But striped 
forms, such as the tiger, certainly blend remarkably with moonlight 
or the dusk of early night and dawn. There is a wonderful instance 
of oolouration blending with the surroundings in a photograph of 
Somali giraffes, taken by Lord Delamere and reproduced in Mr. 
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Lydekker’s Game Animals of Africa. The giraffes are feeding among 
mimes** trees, from which it is difficult to distinguish them. Mr. 
Selous considers that this photograph, which eliminates colour, is 
misleading ; and that the animals oannot constantly live among 
mimosa trees, which are scarce. But Sir Samuel Baker wrote many 
years ago with regard to this animal. “ It is exceedingly deceptive 
in appearance when found in its native forest#. The red-harked 
mimosa, which is its favourite food, seldom grows higher than 
fourteen or fifteen feet. Many woods are almost entirely composed 
of these trees, upon the flat heads of which the giraffe can feed when 
looking downwards, I have frequently been mistaken when remark¬ 
ing some particular dead tree stem at a distance, that appeared like a 
decayed relic of the forest, until, upon nearer approach, I have been 
struck by the peculiar inclination of tho trunk ; suddenly it has 
started into movement and disappeared.” So tho photograph 
appears in this instance to he remarkably true to life. 

1 have observed the adaptation of colour to environment especially 
in the desert-bom, such as in Baluchistan, where one sees markhor, 
oorial, chikor, see-see partridges, desert larks, and in fact all the 
dwellers of the wilderness taking the hue of their surroundings. 
The protective theory has been carried to an absurd extent by some 
naturalists, as when it has been suggested that the melanism of the 
black panther of Java is for the purpose of facilitating the chase of 
the black apes on which it preys. The observations of most ex¬ 
perienced field naturalists more probably will lead them to believe 
that colour and colouration are chiefly affected by environment, and 
that protection is less a cause than an effect. 

The carnivorous animals of Africa and India appear to be alike in 
being seldom seen in the daytime, as they are nocturnal in their 
habits. In all his wide experience Mr. Selous has only once seen a 
lion hunting by daylight, I have known tigers kill by daylight on 
several occasions ; once when I was sitting at breakfast at 9 o’clook 
in the morning a tiger killed one of my buffaloes within a hundred 
yards, and in sight of my tent. This was in the hot weather, and 1 
recollect another kill taking place by day at the same season. In 
the cold weather, however, it is not uncommon to hear of 
tigers attacking cattle in the daytime. In describing tho lion’s 
method of hunting, the African sportsman says : “ They seek their 
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prey by scent, either smelling the animals directly or following their 
racks.” As I have already said, tigers appear to hunt more by sight 
and hearing than by scent. They follow the paths or the water¬ 
courses as a rule, and so no doubt follow the tracks of other animals, 
for all game prefers a beaten path. They visit the various water- 
holes in their beat, and I have often found them frequent a beat 
with remarkable regularity. They catch animals drinking at the 
pools, or lie in conoealment at such places and other suitable spots, 
and so surprise their prey. Mr. Selous also tells us that the leopard 
hunts by night and by scent. I have certainly always been under 
the impression, from general observations of its habits, that the 
Indian leopard or panther hunts by sight and sound. It is fond of 
prowling round villages to pick up stray goats or dogs, or of following 
in the wake of herds of goats, and carrying off stragglers; of wild 
animals, it preys on pigs, nilgai, and small game such as peafowl, 
hares, porcupines, and small deer. I shot one once that was well 
known as being in the habit of hunting monkeys of the lungoor 
species. It would be very unlikely to hunt monkeys by scent. 

With reference to animal colouration, Mr. Selous remarks that 
lions prey largely on buffaloes, but little on giraffes; so if colouration 
is for protective purposes, the former surely require it the most. It is 
interesting to note that in South Africa, where these animals formed 
the principal food of the lions, the great oarnivora used to live with 
and follow the larger herds ill all their wanderings. I have similarly 
found tigers following and living in the vioinity of the large herds 
of Brinjara cattle in Hyderabad, when the Brinjaras moved from one 
pasturage to another, according to the season of the year. 

Mr. Selous adduces evidence to show that man-eating lions are 
almost invariably old and worn-out animals, although the famous 
man-eaters of Tsavo by no means answered to this description. But 
be says that “ in the vast majority of cases a lion only takes to 
killing human beings in its declining years, and when its strength 
is failing.” The same idea is generally prevalent with regard to 
man-eating tigers. I have myself killed only two tigers that had 
been preying on human beings. One of these was known to have 
killed only two or three human beings; the other had devoured 
about a dozen people. Both were in the prime of life, and were not 
averse to cattle-killing. The latter would probably have become 
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a confirmed man~e&ter, had his career not been put a stop to soon 
after he began hilling human beings. 

In the recorded instances of man-eating tigers and leopards we 
do not by any means find that they are generally animals in their 
declining years. It seems more probable that beasts of prey take to 
man-eating in the first instance more by aooident than from any 
inability to kill other animals. They can kill domesticated oattle 
with equal facility, although decrepit animals might find a difficulty 
in killing game. Probably they in many instances begin man-eating 
by killing a herdsman or wood cutter, or other wanderer in the 
jungle, with no initial intention of devouring the prey ; and so 
they acquire a taste for human flesh. Mr. Selous mentions the 
bellowing of buffaloes being mauled to death by lions ; I have heal’d 
similar bellowing of an Indian domesticated buffalo being mauled to 
death by a braoe of tigers which I shot next day. The popular idea 
of lions roaring when in search of prey has always struck me as 
being absurd, for it is not probable that the prey would await the 
approach of the roaring lion. Mr. Selous tolls us that they hunt in 
silence, and on one oooasion notes that lions “ began to roar loudly, a 
pretty good sign that they had already dined and were not hunting . 99 
However, the roaring of lions is apparently a very common sound, 
and tigers seem to be much more silent animals, for I have very 
seldom heard them utter a sound, except when molested. 

Lions and tigers appear to resemble each other in the method of 
killing their prey, by seizing it either by the throat or the back of the 
neck, and, in the case of large animals, by breaking the neck. 

Mr. Selous mentions, as something very unusual, the killing of an 
elephant by lions. These beasts apparently sometimes hunt in large 
packs, so are doubtless able to tackle with facility very large animals. 
One reads of 15 to 20 lions together ; personally I have never seen 
more than three tigers, a tigress and two large cubs, in one party, 
but hove heard of five. Saunderson mentions a tiger killing an ele¬ 
phant, and a similar occurrence is recorded in the Asian of 15th May 
1900. It is related that one night on the Hunyani river a lioness 
broke into a piggery and killed nearly a hundred pigs. I have known 
a tiger kill five cows out of a herd, one after the other. Bears are some** 
times no leas destructive. In May 1889 1 was encamped near Tilel 
on the Ki&henganga in Kashmir when a brown bear killed ten sheep 
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in a house in the village, carrying oft* two. This hear was especially 
addicted to sheep stealing, and his visits were marked by a heap of 
dead and dying found in the morning, killed, apparently, out of mere 
wantonness, 

Mr, Selous has never seen any evidence of a lion killing its prey 
by striking it a heavy blow with one of its paws ; my experience of 
tigers coincides with this ; but I recollect seeing a thick copper dish, 
which a beater was oarring on his back, battered by a tiger’s pnw, 
and with five daw-holes through it. The tiger appears to have seized 
or struck at the man in passing, but except for bruises the beater was 
uninjured. 

A lion appears to oharge in much the same way as a tiger or 
leopard, not in a series of leaps, as is popularly imagined, but coming 
along close to the ground like a great dog, Mr. Selous mentions 
that most of the men he has seen mauled by lions were bitten, and 
untouched by the claws. My experience in the main coincides with 
this ; if there are claw wounds, they generally appear to be slight. 
A leopard which mauled me, after seizing my arm and bearing mo to 
the ground, placed one paw on the calf of the leg, and seized the 
thigh in its jaws ; the claw scratches on the calf were comparatively 
slight. The actual bite, as the African hunter notes, is practically 
painless. Mr. Selous mentions the eyes of wounded lions appearing 
to be ablaze ; I have observed the same thing in the case of both 
tigers and leopards. He notes that troops of over twenty lions have 
frequently been seen. As already remarked, these animals differ 
from tigers in this respect, I have heard of a troop of six panthers 
being seen walking across a glade in the jungle in Berar. 

It is surely time to protest against the tendency of naturalists to 
divide species into numerous local races or sub-species, each with an 
extra specific name, and frequently on the slenderest grounds. Thus 
in a recent natural history we find the lion divided into seven races, 
each with three latin names, the distinctions between them being based 
generally on colour and the extent of the mane. Such distinctions 
must be somewhat fallacious, and in view of what Mr. Selous says it is 
doubtful whether any naturalist can refer an assortment of lion skins, 
collected promiscuously, to their so-called u local races/ 1 Lions 
varying in colour, with black manes and yellow manes, of various 4eve- 
lopment, and with no manes at nil are found in one and the same dis- 
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triot, and even in one and the same family. Mr. Selous relates that 
he shot north of lake N’gami two pairs of male lions, hunting together. 
In the case of both these pairs the animals living and hunting together 
differed from one another very much. In eaoh case one was of a 
very dark oolour all over, with a dark mane, whilst the body of the 
other was of a pale yellow, and it had scarcely any mane at all. 
A few days afterwards, two lionesses were shot on the same plain. 
One was about to give birth to three cubs ; two of these cubs were 
males, one dark, the other reddish yellow ; the fur of the female cub 
was lighter than the dark male. Mr. Selous is of opinion that the 
cubs would have grown up into animals differing in appearance ns 
they differed before birth. The dark cub would have become a dark 
skinned, dark-maned lion, the lighter coloured one a yellow lion 
with probably very little mane. The scientific naturalist—had he 
received the skins of the two animals, would no doubt have referred 
them to different local races, perhaps from widely separated parts of 
the African (’oritinent. Mr. Selous tells us also that out of fifty lion 
skins scarcely two will he found exactly alike in the colour and length 
of the mane. No doubt, as the African hunter points out, variations 
in amount of mane arc frequently to be referred to the effects of 
climate. Thus, lions in captivity in a cold climate will develop a 
finer mane than those in a wild state. The Indian lion, generally 
almost destitute of mane, will grow a tino one when captive in 
Europe. 

At any rate what Mr. Selous tells us regarding the variations of 
the lion shows the absurdity of this attempted division into local races* 
In the same manner we find other animals subdivided on insufficient 
grounds; as, for instance, the African buffalo, of whioh we are given 
some fifteen separate sub-species, each with its string of names, but 
regarding which Mr. Selous writes : “ 1 do not for a moment believe 
that if a collection of 1,000 heads of buffalo bulls existed to-day, 
whioh had been brought together indiscriminately from every part 
of South Africa, anyone could toll from what district they oame,'* in 
fact, he found the greatest variations in the horns even in a single 
herd, and it is on the form or shape of horn that the naturalist bases 
his subdivisional theories. 

The,, same may be said with regard to many species of Indian 
animals, which are divided into sub-species or local races on the 
16 
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slenderest ground. The Baluchistan Gazelle is aooorded a sub- 
speoifio status on the eridenoe of one female head, “ the horns of 
which are distinctly, although not very prominently, ridged or ringed, 
and the dark portions of the faoe are dark-brown instead of rufous/' 
Now these so-called distinctions are valueless. In the first place the 
horns of the female ohikara throughout India are general annulated, 
while in one herd one may find animals with the dark portions of the 
faoe, some dark-brown and others rufous. Again we are told that 
the male of the Baluohistan Gazelle “was found not to differ 
perceptibly from the ordinary Indian ohikara, exoept that the horns 
are a little more curved baokwards, and slightly more lyrate when 
viewed from the front.” This is also a fallacious reason for naming 
a local race; the horns of male ohikara in a single hen! or locality 
will be found to differ in these respects, some being more curved 
baokwards and more lyrate thun others. 

This tendenoy towards a multiplication of sub-speoies or looal races 
cannot be too strongly condemned, particularly when, as is frequently 
the cases, differentiation is based on the shape of horns, which vary 
so much in individuals, or on texture of fur, which changes according 
to climatic conditions. 

As regards differences in texture of fur, it is only to be expeoted 
that animals whose habitat is in u cold climate will have under-fur,, 
absent in the inhabitants of torrid zones. Yet this is frequently 
given as a reason for differentiation; colour, also is most misleading, 
although it is not infrequently quoted as an important mark of variation. 
Thus in a pack of either European or Indian wolves, one will find 
animals of several varieties of oolour—grey, Llackiah, or rufous. 
The tiger in India is left alone in his glory, and not subjected to this 
hair-splitting prooess of division into looal raoes ; only the Manchu¬ 
rian and Persian animals are thus separated, by reason of texture of 
fur, which is referable to climatio causes, and size, which is scarcely 
of value in this connection, seeing how tigers vary in size, even in 
one looality. 

The lion's method of opening and breaking up a carouse apparently 
differs in no respect from that of the tiger. Both animals generally 
remove the paunch and entrails intact, and drag the offal away to a 
short distance, sometimes covering it up. I find no mention qf lions 
covering up the remains of their prey to preserve it from vultures; 
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this is frequently done by tigers, and 1 reoolleot how one large tiger 
whioh I shot had deposited the aaroass of a buffalo in the middle of a 
pool of water, presumably with this object in view. Lions appear 
to be scavengers, for Mr. Selous says that “ as long as they can find 
dead animals to eat, they will not take the trouble to hunt,.’’ I have 
not found tigers addioted to this habit He mentions two instances 
of lions eating the flesh of their own kind. I have myself come 
across an instance of a tiger being given to cannibalism, and have 
heard of several other cases. In that which oamo under my notioe, I 
had been following for several days a lame tiger, one of whose hind 
feet had “ sat down,” as though broken or dislocated, and so made a 
long track. The animal was going about with a tigress and a large 
cub. On kioking open one of its dry droppings one day, it was 
found to be composed of tiger’s hair, in whioh a large intact claw 
was buried. From this evidence I oamo to the oonclusion that the 
tiger had had an encounter with another of its kind, and had killed 
and devoured it, being himself lamed in the fight. I never killed 
this tiger, being unfortunately suddenly recalled from leave before 1 
had time to bring this family party to bag. 

The number of oubs in the case of the lion is generally two or 
three, but as many as six are sometimes given birth to. The some 
remarks apply to the tiger, except that I have not heard of more than 
four oubs at a birth. 

Tigers are sometimes hard put to it for food. I have found 
remains of fish, orabs, bears and on one occasion a large python, 
eaten by them. They prey largely on poroupines, so that it is 
common to find quills embedded in their {taws. I think I recorded 
in this Journal some years ago how one of my goats, tied up for a 
panther, was killed by a porcupine, a large quill having pierced the 
heart. 

Mr. Selous mentions an instance of a wounded hyena charging 
when followed up. It does not appear whether the animal was of the 
spotted or striped species. The latter, the only hyena found in 
India, has the reputation of being a cowardly beast. I wounded 
one with small shot on one oooasioD, when beating for peafowl, and 
walked! dose up to it to finish it off, but it made not the slightest 
show of fight. 
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DESCRIPTIONS OF INDIAN MJCRO-LEPJDOPTERA. 

BY 

E. Mkybiok, b.a m v.ns., f.z.s, 

IX. 

(Continued from page 882 of Volume XVIII.) 

OOSMOPTERYGIDAS. 

1 have now broken up the family Elachistidw as formerly constituted, and 
the family Cosmopterygidas includes those genera with long sicklo shaped palpi 
and veins 7 and 8 of the fore wings stalked, 7 terminating in costa, such as 
Comopteryx , Slagmaiophora, and Limnaxia ; in my last paper I termed this 
restricted group Elaohhtidas , but now find that ElaehUta is referable elsewhere. 

Zaratha Walk. 

A genus of a few tropical species, having the antenna; much longer than 
forewings. 

Zaraika prosarhta, n. sp. 

16-18 mm. Head grey with indigo«blue reflections, face bluish-silvery- 
white. Palpi whitish, anterior edge of terminal joint dark fuscous. Antenna; 
dark fuscous, becoming yellowish on sides and whitish beneath. Thorax dark 
grey, shoulders suffused with ochreous, beneath pearly white. Abdomen 
bronry-oehreous.suffusedly irrorated with dark fuscous, beneath white, anal 
tuft ochreous. on sides white. Forowings linear, acute ; dark fuscous, slightly 
purplish-tinged ; a white streak along costa from base to suffused with 
yellowish towards base, leaving extreme costal edge dark fuscous towards base : 
lower edge of this streak at £ with a projection followed by an indentation 
and almost confluent with a suffused yellow-whitish spot on dorsum rather 
l>eyond it; a slender yellowish streak along fold throughout; a silvery-blue- 
metallic line above this throughout, extended along termen to apex, where it 
meets a silvery-blue-metallic subcostal line from l to apex ; an oohreous- 
yellow streak along lower margin of costal streak from indentation onwards 
extended between the two blue lines to near apex : cilia rather dark fuscous 
tiuged with purplish, on apical third of costa white more or less wholly suffused 
with ochreous-yellow. Hindwings dark fuscous ; an irregular elongate hyaline 
basal patch, divided into three spots by dark fuscous margins of cell; cilia 
dark fuscous. 

Khasis, from October to March ; nine specimens. 

Zaratha dicdlia #, n. sp. 

?. 20-21 mm. Head prismatic bronzy-fuscouB, sides of crown light ochre- 
ous»yellow. Palpi ochreous-yellowish, antorior edge of terminal joint dark 
fuscous. Ante an© fuscous, beneath yellowish. Thorax dark bronzy-fuscous 
with an ochreous-yellowish stripe on each side of back, beneath pearly white. 
Abdomen rather dark fuscous, beneath whitish-irrorated, and with broad 
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whitish segmental bands. Forewings linear, acute; dark fuscous, slightly 
purplish* tinged ; a light ochreous-yellowisb streak along fold from base to 
middle, thence sinuate upwards, becoming thicker and proceeding close beneath 
costa to apex, from its lower edge beyond middle sending an equally thick 
branch to middle of termen, slenderly connected with upper branch on termen: 
between the two branches is a fine silvery-blue-metallic line : cilia dark fuscous 
tinged with purplish, on costa yellowish at hose, Hindwings dark fuscous, 
obscurely subhyaline towards base in and beneath cell; cilia dark fuscous. 

Khasis, in August; two specimens. 

Co8mopteri/x f Hb. 

The species of this genus, notwithstanding their distinct and beautiful colour, 
ing, are very closely allied together, and require careful observation to perceive 
their distinctive characters. Twenty species aro here recorded and to assist 
determination a tabulation of these is given ; but it must be remembered that 
other closely allied forms doubtless exist; the only other Indian species 
described is cudatiea Stt., which I have not included as I do not yet possess a 
specimen, though I have examined the type and consider it distinct from all 
these ; the two other species doubtfully referred by Stain ton to Cosmoptoryx do 
not belong to the genus. 


1. 

Forewings with orange subcostal streak from base 

... 

anadoxa. 


„ without such streak 

... 

... 

2 

2. 

Forewings with golden-metallic costal 

streak 

to- 



wards apex . 


... 

X*anopla. 


„ without such streak 



3 

3. 

Median line reaching band . 


... 

4 


» n ot » ••• 


... 

6 

4. 

Subdorsal line reaching base ... 


... 

5 


» «<>t .. 

••• 

... 

h ami fera. 

5. 

Forewings with costal edge white towards base 

... 

ingsniosa. 


a a not 


• • • 

artifica , 

6. 

Forewings ochreous-bronzy . 


... 

latijfioa. 


„ dark fuscous or blackish ... 

... 

... 

7 

7. 

Transverse band yellow . 

••• 

... 

8 


„ „ orange . 

... 

... 

10 

8. 

Median line very nearly reaching base 


• «-« 

9 


„ not nearly reaching base 

•Si 

• •• 

manipulam . 

9. 

Abdomen orange . 

••• 


act tlsata. 


„ bronsy-grey. 

... 

... 

ipicufata* 

10. 

Apical joint of antenna blackish ... 


• •• 

11 


a if white ... 


**« 

12 

11. 

Apical white line nearly complete .» 

*ie 

eee 

mimetis. 


n „ reduced to a very abort desh 

... 

erethista. 

12. 

Poeterior metallic faaoia entire ... 

... 

eee 

holophracta- 


» » interrupted M 

•te 

ie* 

13 
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13. 

Median white line reaching base ... 

•*• 

III 

14 


„ „ not reaching base 

... 

*•• 

15 

14. 

Subcostal and median lines confluent posteriorly 

... 

vextilaris . 


„ „ separate 

... 

... 

lienura , 

15. 

Postmedian band bright orange ... 

Ml 

Ml 

16 


„ „ dull fuscous-orange 


• •• 

cyclopma . 

16. 

Median white line long . 

• «» 

Ml 

paltophanen . 


„ „ very short 

• II 

III 

17 

17. 

Costal edge shortly white before band 


... 

batilisca. 


,, not ,, *•« 

... 

• •I 

18 

18. 

Forowings with short metallic anteapical dash 

• •• 

19 


„ without such dash 

... 


artemidora. 

19. 

Forewings with white apical dot in cilia 

Ill 

... 

catharacma . 


„ without such dot ... 

Ml 

#«• 

belonacma . 

Cosmopleryx anadoxa , n. sp. 





$, 10 mm. Head bronzy-fusoous, with hue whitish lines above eyes, face 
paler. Palpi whitish lined with blackish. Antennas blackish lined with white 
on baB&l half, apical six joints white except partially beneath, then about 
eight joints white with blaok tips. Thorax bronzy-fuscous. Abdomen rather 
dark fuscous, sides coppery-golden towards base. Posterior tibia) blackish, with 
white median and apical rings and a silvery-metallic ring between them. 
Fore wings very narrowly lanceolate, widest near base, apex very slenderly 
long-produced, caudate ; bronzy-fuscous ; a rather broad orange streak immedi¬ 
ately beneath costa from base to its base golden-metallic ; a violet-golden- 
metallic streak from costa at $, curving round apex of orange streak and ex¬ 
tended obliquely across wing to beyond fold but not reaching dorsum ; costal 
area between this and next fasoia blackish as far as fold ; a violet-golden-met¬ 
allic vertical fasoia in middle, edged with blackish posteriorly, and a slightly 
oblique violet-golden-metallic fasoia beyond §, strongly blackiah-edged anteriorly, 
space between these suffused with dull orange towards costa ; from middle of 
last fasoia an orange-yellowish sinuate line extends to apex; cilia dark fuscous 
with a white oostal spot on posterior fascia. Hind wings and cilia dark fuscous. 

Nilgiris, 3,500 feet, in May (Andrewes); one specimen. 

Cosmopteryx panopla, n. sp. 

9 mm. Head dark shining bronze, face lighter, with pale golden-metallic 
lines above eyes. Palpi dark fusoouB, terminal joint suffused with whitish 
exoept towards base. Antennee dark fuscous, with two or three scattered 
whitish rings towards apex (one antenna haB some broad whitish suffusion 
below middle, perhaps au abnormality, as the other does not show it). Thorax 
dark shining bronze (defaced). Abdomen dark fuscous, on sides bright brassy- 
metallic. Posterior tibiae blackish, with silvery-white median, subapical, and 
apical rings. Forewings very narrowly lanceolate, apex narrowly long-pro¬ 
duced, caudate ; blackish ; two broad partially confluent golden-metallic longi¬ 
tudinal streaks occupying nearly all basal area, upper extending to near 
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lower to J ; a vertical violet-golden-motallic fascia slightly before middle, 
near beyond which is a subtriangular orange patch on costa; an erect trans¬ 
verse violet-golden >metallic spot on dorsum at J, whenoe proceeds a golden- 
metallic sinuate line to apex ; a golden-metallic costal streak extending from 
close beyond orange patch half way to apex : cilia bronzy-blackish. Hind wings 
and cilia dark fuscous. 

Hakgala, Ceylon, in April (Green); one specimen. 

Cotmopteryx oyclopasa, n. sp. 

8 mm. Head dark shining bronze, crown with three fine white linen, 
face light bronze. Palpi white lined with blaok. Antenna blackish, dotted 
and towards base lined with white, four apical joints white, then five blackish, 
one white, one blackish, one white. Thorax dark bronsy- fuscous, with threo 
fine silvery-white lines. Abdomen rather dark bronzy-fuscous, apex whitish- 
ochreous. Posterior tibi® blackish, with silvery-white median and apical rings, 
and a silvery-metallic ring between these. Forewings very narrowly lanceo¬ 
late, somewhat wider near base, apex slenderly iong-produccd, caudate; 
blackish ; dorsal edge silvery-white towards base; three fine silvery lines 
before subcostal longest but not nearly reaching base, median intermediate 
in length, subdorsal very short, posterior extremities of all three equidistant 
from base ; a broad dull fuscous-orange postmedian band, suffused with darker 
fuscous on costa and dorsum, anteriorly margined by a vertical violet-golden- 
metallic fascia, and posteriorly by two vertical-transverse violet-golden-metallic 
spots edged anteriorly by a few blaok scales, lower wholly anterior and not 
meeting upper if produced, the fuscous-orange colour projecting beneath but 
not beyond upper ; a fine silvery-metallic dash midway between this and apex, 
and a short shining white liim in apical cilia marked also on under surface : 
cilia otherwise dark fuscous, with a white costal spot on posterior margin of 
band. Hindwings and cilia dark grey. 

N. Ooorg, 3,500 feet, in February (Newcome); one specimen. This is the 
species which seems to approach nearest to atfatica Stt., from which however 
it is separated by the peculiar fuscous-orange band, and the metallic anteapical 
line not running into the apex ; the arrangement of the metallic lines in the 
basal area is also characteristic. 

Cotmopkryx erethieta , n. sp. 

$ 9. 8-9 mm. Head dark shining brouze, with a white line above each 
eye, face bronzy-whitish. Palpi whitish linod with blackish. Antenn® 
blackish, towards base lined with whitish, fourth and tenth joints whitish. 
Thorax dark shining bronze, with three fine white lines. Abdomen dark 
fuscous. Posterior tibi® blaok with white median and apical rings. Forewings 
Very narrowly lanceolate, apex slenderly long-produced, caudate ; blackish ; 
dorsal edge white towards base ; a transverse series of three very short 
silvery-white dashes about j, subcostal rather oblique and somewhat anterior 
to the other two; a broad orange poetmedian transverse band irregularly 
sprinkled or mixed with blackish, edged by two strong violet-golden-metallic 
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faseiie, anterior vertical, blackish-edged posteriorly, posterior slightly oblique, 
blackish-edged anteriorly ; a very short white dash midway between band 
and apex ; a small white spot in apical cilia, marked also on undersurface : 
cilia blackish, with a white costal spot on posterior fascia. Hindwings and 
cilia dark fuscous. 

Khasis, in November ; two specimens. Characterised by the absence of the 
usual white apical band of antennae, black admixture of the orange band, entire 
posterior metallio fascia, and very short basal streakB. 

CoemopUryx holophracto, n. sp. 

g 5?. 10-11 mm. Head dark bronze, with a white line above each eye, 
face silvery. Palpi white lined with blackish. Antenna* black, dotted and lined 
with white, three apical joints white, then five black, one white, one black, 
one white. Thorax dark bronze, with three fine white lines. Abdomen dark 
fuscous. Posterior tibiae black with white median and apical rings, and a 
silvery ring between these. Forewings very narrowly lanceolate, apex slenderly 
long-produced, caudate ; blackish ; dorsal edge silvery-white towards base ; 
a short fine silvery subcostal dash about $ ; a very fine silvery-white median 
line from base to about i ; a short fine silvery-white dash beneath posterior 
portion of this ; a broad orange postmodian transverse band, edged anteriorly 
by a vertical violet-golden-metallic fascia black-edged posteriorly, and poste¬ 
riorly by a rather oblique violet-golden-metallic fascia black-edged anteriorly ; 
a pale violet-golden-metallic streak extending from before middle of apioal 
area to apex ; a small white spot in apical cilia, marked also on undersurface ; 
cilia blackish-grey, with a costal white spot on posterior fascia. Hindwings 
and cilia dark fuscous. 

Kharis, in May and August; two specimens. Distinguished from fell the 
orange-banded species of the region by the combination of white arex of 
antennae and entire posterior fascia. 

Cosmopteryx lictmra , n. sp. 

g $. 9-11 mm. Head dark bronze, with a white line above each eye, face 
silvery. Palpi white lined with blackish. Antenna* black, dotted and lined 
with white, three apical joints white, then five black, one white, one black, 
two white. Thorax dark bronze, with three fine white lines. Abdomen dark 
fuscous, in g with very large whitish-oohreous anal valves, as long as thorax. 
Posterior tibiae black with white median and apioal rings, and a silvery ring 
between these. Forewings very narrowly lanceolate, apex slenderly long- 
produced, oaudate; blackish ; dorsal edge silvery-white towards base ; three 
due white lines on basal area, suboostal from base to 4 , rather oblique, median 
from base to i, subdorsai rather shorter than half median, ending equally 
with it; a broad orange postmedian transverse band, margined anteriorly by a 
vertical violet-golden-metallic fascia followed above middle by ablaok dot, and 
posteriorly by an oblique violet-golden-metallic fascia preceded by a few black 
scales and interrupted above middle by a short linear orange projection fi very 
nhort white dash midway between band and apex ; a white dash in apioal rilia, 
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marked also on undersurface: cilia dark fuscous, with a white costa! spot 
on posterior fascia. Hindwings and cilia dark fuscous. 

Khasis, from May to September; ten specimens. Differs from all others by 
the exceptionally enlarged anal valves of $, which are not conspicuous in any 
other species; distinguished also from all the nearly allied species by the 
combination of median line reaohing base, and apical line reduced to a short 
white dash. 

Comoptery as arUrmdora , n. sp. 

£. 8—9 mm. Head dark shining bronze, crown with three fine violet-white 
lines, face silvery. Palpi white lined with black. Antenna blackish, lined 
with white, four apical joints white, then five black, one white, one black, two 
white. Thorax dark shining bronze, with three fine violet-white lines. Ab¬ 
domen bronzy-fuscous, dorsally tinged with orange, apex whitish-ochreous. 
Posterior tibiae blackish, with white median and apical rings, and a silvery ring 
between these. Forewings narrowly Janoeolate, apex narrowly long-produced, 
caudate ; blackish ; dorsal edge white towards base ; a short fine oblique 
white subcostal line before 4, and very short fine white median and subdorsal 
dashes beneath its posterior extremity ; a broad orange transverse postmedian 
band, margined anteriorly by un almost vertical violet-golden-metallic fasem 
followed above middle by a black dot, and posteriorly by two violet-golden- 
metallic slightly oblique spots, edged anteriorly with a few black scales, lower 
considerably anterior but placed so that it would touch upper if produced, 
orange colour projecting between but not beyond these ; a short snow-white 
line in apical cilia, marked also on undersurface : cilia dark fuscous, with a 
white costal spot on posterior edge of band. Hindwings and cilia dark 
fuscous. , 

N. Coorg, 3,500 feet, in October and November (Newcome) ; two specimens. 
Distinguished by the entire absence of the apical line, except in cilia. 

Cosmopteryx catharacma , n. sp. 

$ J. 7—8 mm. Head dark shining bronze, crown with three fine white 
lines, face pale bronzy. Palpi white lined with black. Antenna) blackish, 
dotted aud towards base lined with white, four apical joints white, then five 
blackish, one white, one blackish, one white. Thorax dark shining bronze, 
with three fine white linos. Abdomen bronzy-fuscous, dorsally suffused with 
orange. Posterior tibia black with white median and apical rings, and a silvery 
wiongly divided metallic ring between these. Forewings very narrowly lanceo¬ 
late, apex narrowly long-produced, caudate ; dark bronzy-fuscous ; dorsal edge 
silvery-white near base ; a transverse series of three very short silvery-white 
dashes before i, subcostal oblique ; n broad orange transverse postmedian band, 
margined anteriorly by a vertical violet-golden-metallic fascia, and posteriorly 
by two violet-goiden-metallic transverse spots edged anteriorly with a few black 
scales, lower spot wholly anterior to upper, so that if produced it would cross 
wing without touching it, between these an irregular projection of the orange 
colour extends round lower spot to dorsum; a short silvery-metallic dash midway 
17 
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between band and apex: cilia dark fuscous, with a snow-white dot at apex, 
marked also on undersurface, and a white costal spot on posterior margin of 
Inn cl, Hindwings dark fuscous ; cilia rather dark fuscous. 

Peradeniya, Ceylon, from December to March (Green); nine specimens* 
Specially characterized by the snow-white dot in apical cilia, instead of the 
spot or line shown by allied species. 

Cotmopieryx belonacma , n. sp. 

9—10 mm. Head dark shining bronze, crown with three fine white 
lines, face lighter bronze. Palpi white, lined with black. Anteunw blackish, 
dotted and towards base lined with white, four apical joints white, then five 
blackish, one white, one blackish, one white. Thorax dark shining bronze, 
with three fine white lines. Abdomen bronzy-fuscous, dorsally partially 
suffused with orange. Posterior tibiae black with white median and apical 
rings, and a silvery-metallic ring between these. Forewings narrowly lanceo¬ 
late, widest near base, apex narrowly long-produced ; blackish; dorsal edge 
white near base ; a transverse series of three short white dashes not reaching ^ 
subcostal rather oblique, longest , subdorsal shortest; a broad orange transverse 
postmedian band, margined anteriorly by a vertical violet-golden-metallic fascia 
and posteriorly by two violet-golden-metallic vertical-transverse spots edged 
anteriorly with black, lower spot wholly anterior to upper and not meeting it 
if produoed ; between these a Bhort acute-triangular orange projection not 
reaching beyond upper spot; a short pale violet-golden-metallic dash midway 
between this and apex, and another at apex, with a white dash in apical cilia : 
cilia dark fuscous, with a costal white spot on posterior edge of band. Hind- 
wings dark fuscous ; cilia rather dark fuscous. 

Khasis, from March to May ; three specimens. Larger than catharucma r 
with the subcostal line longer, the orange colour not surrounding lower metallic 
spot, a metallic dash in apex, and a white dash in cilia instead of 
the dot. 

Cosmopt$ryx batilinca , n. sp. 

8 mm. Head dark shining bronze, crown with three fine white lines,, 
face lighter bronze. Palpi white lined with black. Antenn® blackish, dotted 
and towards base lined with white, four apical joints white, then five blackish f 
one white, one blackish, two white. Thorax dark bronze, with three fine whit 
lines. Abdomen bronzy-fuscous, dorsally tinged with orange, apex whitish* 
Posterior tibia) blackish, with white median and apical and silvery suba^ioa) 
rings. Forewings narrowly lanceolate, apex nartowly long-produced ; dark 
fuscous; dorsal edge white towards base ; a transverse series of three short 
white dashes before 4, subcostal rather oblique, subdorsal shortest; costal edge 
white for a short spaoe before band ; a broad orange transverse postmedian band, 
margined anteriorly by a vertical violet-golden-metallic fascia, and posteriorly 
by two violet-golden-metallic vertical-transverse spots, lower spot wholly inte¬ 
rior to upper; between these a short fine orange line runs to termen, and from 
dose beyond this a fine silvery-white line to apex: cilia dark fuscous, with 
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a white costal spot on posterior margin of band. Hindwings dark fuscous ; cilia 
rather dark fuscous. 

Puttalam, Ceylon, in November (Pole) ; one specimen. Amongst the orange 
banded species with lower metallic spot wholly anterior to upper it is charac¬ 
terised by the arrangement of the white basal streaks, the white costal edge 
before band, and the almost entire white apical line. 

Comopterya paltophanei, tt. sp. 

11 mm. Head dark bronzy-fuscous, crown with three fine white lines, 
face pale bronzy. Palpi white lined with black. Antenn® blackish, towards 
base lined with white, four Apical joints white, then five blackish, one white 
one blackish, one white. Thorax dark fuscous, with three fine silvery-white lines. 
(Abdomen broken.) Posterior tibiw blackish, with white median and apical 
rings, and a silvery-metallic ring between these. Forewings narrowly lan¬ 
ceolate, apex slenderly long-produced, caudate ; blackish-fuscous ; dorsal edge 
silvery-white towards base; a silvery subcostal somewhat oblique line from 
base to beyond i ; a silvery median line from near base to beyond i ; a silvery 
subdorsal line extending rather beyond median but not nearly reaching base ; 
a broad orange postmedian transverse band, anteriorly edged by a slightly 
oblique pale golden-metallic fascia followed by a few black scales and above 
middle by a large black dot, and posteriorly by two pale golden-metallic 
spots edged with black anteriorly, lower larger and somewhat anterior, between 
these a rather long and broad orange projection extends to termeu, and is 
continued as a white streak along termen to apex : cilia rather dark fuscous, on 
costa with a whitish spot on posterior edge of band. Hind wings dark fuscous ; 
cilia rather dark fuscous. 

Khasis, in August; one specimen. Differs from the similar group by the 
long median line, which however does not reach base. 

Comopteryx mimetti , Meyr. 

(Comopteryx rmmetis, Meyr., Proc. Linn. Soo. N. 8. Wales, 1897, 339.) 

£. 9, 8-10 mm. Antennae with one or two apical joints blackish, then two 
white, four or five blaekiah, one white, one blackish, one white. Abdomen dark 
bronzy-fuscous, sometimes orange-tinged. Forewings dark fuscous; a white 
oblique subcostal line from base to 4, and short white median and subdorsal 
lines, widely remote from base and band; costal edge shortly white before 
band; a broad postmedian orange band narrowed downwards, margined by pale 
golden-metallic fasoise, first followed by a black dot above middle, seobtid edged 
anteriorly with some blackish scales and interrupted above middle by an orange 
projection, whence proceeds a more or less slightly interrupted white line to 
apex,sometimes partially marked With yellow. Hindwings dark fuscous. 

Maskeliya and Puttalam, Ceylon, in October, and from January to April 
(Pole, Green); Nllgiris (Andrewet); also from Kuching, Borneo (Hewitt); 
described from Eastern Australia, and I have specimens from New Guinea. 
I have briefly redescribed this species for convenience of comparison ; it is at 
once known from its nearest allies by the dark apical joint of antennas. A 
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similar Australian speoies, C.macrula, Moyr„ which also has the dark tip, has 
longer white median and subdorsal lines, and orange abdomen, 

Coimopteryx vmllarin. n. sp. 

g. 10 mm. Head dark fuscous, crown with three fine white lines, face 
bronzy-whitish. Palpi white lined with black. Antenn© dark fuscous, towards 
base lined with white, four apical segments white, then fire dark, one white, one 
dark, two white. Thorax dark fuscous, with three fine white lines. Abdomen 
dark grey, dorsal ly mixed with orange-oohreous suffusion. Posterior tibite 
blackish with white median, anteapical and apical rings. Forewings very 
narrowly lanceolate, apex slenderly long-produced, caudate ; blackish; dorsal 
edge white towards base ; an oblique white subcostal line from near base, and 
a silvery-white median line from base, confluent posteriorly and nearly 
reaching $ ; a white subdorsal line from near base to slightly beyond them : 
costal edge white for a short space before band ; a broad orange transverse 
band somewhat beyond middle, narrowed downwards, anteriorly margined by 
a slightly oblique pale golden-metallic fascia followed byablaok dot above 
middle, and posteriorly by two golden-metallic spots edged anteriorly with two 
or three black scales, lower rather anterior, between these is a short narrow 
orange projection, whence a sinuate white line extends to apex : cilia dark 
fuscous, with a white costal spot on posterior edge of band. Hindwings dark 
fuscous ; cilia rather dark fuscous. 

Khasis, in October ; one specimen. Specially distinguished by the peculiar 
disposition of the anterior lines. 

Coimopteryx lattiftoa , n. sp. 

*9- 7-10 mm. Head bronzy, crown with three fine white lines, face 
shining whitish. Palpi whitish lined with blackish, Antenn© blackish, towards 
base lined with whitish, three apical joints white, then five blackish, then one 
or two white. Thorax bronzy with three fine white lines. Abdomen ochreons, 
in 9 infuscated, apex whitish. Posterior tibiae white, above greyish-ochreou* 
except at middle and apex. Forewings very narrowly lanceolate, apex very 
slenderly long-produced, caudate; ochreous-bronzy; costal edge white from 
near base to 4 ; dorsal edge white towards base ; a fine white subcostal) slightly 
oblique line from base to J; a fine white median line from base to near 
band; a short fine white subdorsal dash beneath posterior extremity of this 4 , 
a moderate orange transverse band slightly beyond middle, anterior edge 
marked with two round golden-metallic spots, upper followed by a large black 
dot, lower slightly posterior, band posteriorly margined by two golden metallic 
spots preoeded by a few black scales, upper smalt, lower large, hardly anterior, 
between these a suffused elongate orange-yellow projection extends to termen 
and is continued as a white line along termen to apex: cilia bronzy-whitish, 
on costa white, Hindwings grey $ cilia bronzy-whitish. 

Diyatalawa, Ceylon (Fletcher); Nilgiris, 8,600 feet (Andrewes); from My 
to September, seven specimens. Distinct by the ochreous-bronzy ground 
colour, white costal edge and cilia, and white suffusion of tibiae. 
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Gotmopttryx mampularii, n. «p. 

39 . 10 mm. Head dark fusoons, crown with three fine white lines, fac« 
whitish* Palpi white lined with blackish. Antenna blackish lined with white, 
three apical joints white, then five blackish, one white, one blaokish, one white, 
three white with fine apical blaokish rings, several white. Thorax dark fus¬ 
cous, with three fine white lines. Abdomen orange, sides and segmental 
margins fuscous, two apioal segments fuscous, margins whitish. Posterior 
tibia blackish with white median and apical rings, and a silvery ring near apex. 
Forewings very narrowly lanceolate, apex slenderly long.produced, caudate; dark 
fuscous; dorsal edge white towards base ; a fine white somewhat oblique 
subcostal line from base to $ ; a fine white median line not nearly reaohing 
base or band ; a fine white snbdorsal line from beneath apex of subcostal to 
rather near hand; costal edge white for a short distance before band ; a broad 
oohreous-yellow transverse band beyond middle, anterior edge marked with 
two pale golden-metallic spots, upper followed by a black dot, lower larger and 
somewhat posterior, posterior edge marked with two pale golden-metallic 
spots preceded by some dark fuscous scales, lower larger, hardly anterior, from 
between these a sinuate yellow streak becoming white on posterior half extends 
along termen to apex : cilia fuscous, on costa whitish towards posterior edge 
of band. Hindwings dark grey ; cilia fuscous. 

Maskeliya, Ceylon, in May (de Mowbray) ; N. Coorg, 3,600 feet, in October 
and November (Newcome) ; three specimens. This and the two next species 
have the band yellow, not orange, margined on each side with two golden - 
metallic spots; C. manijmiaris is the smallest of the three, and is distin¬ 
guished by the median line not nearly reaching base, 

QomopUryx aouUata , n. sp, 

39. 12»13 mm. Hoad rather dark bronzy-fuscous, crown with three fine 
white lines, face bronzy-whitish. Palpi white lined with dark fuscous. 
Antenna blaokish lined with white, four apical joints white, then five blaokish, 
one white, one blackish, two white. Thorax rather dark bronzy-fusoous, with 
three fine white lines. Abdomen light orange, sides and segmental margins 
pale shining fuscous, last two segments pale fuscous with whitish margins. 
Posterior tibia dark fuscous with white median, antoapical, and apioal rings. 
Forewings very narrowly lanceolate, apex slenderly long-produoed, caudate ; 
rather dark bronzy-fuscous; dorsal edge white towards base; a fine white 
somewhat oblique subcostal line from hose to A ; a fine white median line from 
very near base to near band ; a fine white subdorsal line from beneath apex of 
subcostal to very near band ; costal edge white for a short space before band ; a 
broad yellow transverse band beyond middlo, narrowed downwards, anterior edge 
marked with two pale golden-metallic spots, upper followed by a black dot, lower 
posterior, posterior edge marked with two pale golden-metallic spots preoeded 
by a few black scales, lower larger and slightly anterior, oblique, from between 
these asinuate white line, yellow at base, extends along termen to apex: cilia 
fuscous, on costa whitish on edge of band. Hindwings dark grey cilia fnsoous 
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Maskeliya, Ceylon (Pole); Khasis ; Fort Steelman, Burma (Handers); from 
July to November, and in March; eight specimens, C\pallifatoialla, Snell, bred 
from sugarcane in Java, should he nearly allied to this (it is unknown to me), 
but apparently considerably smaller, with the median line not so long, the 
metallic anterior margin of baad practically entire, and the lower of the two 
posterior spots slightly beyond the upper (according to the figure), 

CavMpteryx tpiculata , n. Bp. 

£.11 mm. Head rather dark bronzy-fuscous, with a fine white line on ouch 
side of crown, face bronzy-whitish. Palpi white lined with blackish. Antenna) 
blackish lined with white, three apical joints white, then three blackish, one 
black, one white, one black. Thorax rather dark bronzy-fuscous, with three 
very fine white lines. Abdomen pale bronzy-grey, soutellum and sides silvery- 
shining, apex whitish. Posterior tibieo dark fuscous with white median, 
anteapical, and apical rings. Forewings very narrowly lanceolate, apex slenderly 
long-produced, caudate; rather dark bronzy-fuscous ; dorsal edge white to¬ 
wards base ; a very fine white somewhat oblique subcostal line from base to : j ; 
a very fine white median line from very near baso to £ ; a very fine white sub- 
dorsal line from beyond apex of subcostal to rather near band ; costal edge 
white for some distance before band ; a broad yellow transverse band beyond 
middle narrowed downwardB, anterior edge marked with two pale golden- 
metallic spots, upper followed By a black dot, lower posterior, posterior edge 
marked with two pale golden-metallic spots preceded by a few blaokish scales, 
lower larger and slightly anterior, oblique, from between these a sinuate yellow 
line becoming white on posterior half extends along termen to apex: cilia 
whitish-fuscous tinged with ochreous, on costa whitish on edge of band. 
Hind wings grey ; cilia pale bronzy-grey. 

Maskeliya, Ceylon, in July (Pole); one specimen. Very like aculeata, but 
distinguished by the differently coloured abdomen, the extreme fineness of the 
antemedian lines (finer than in any other species), which are also shorter 
posteriorly, the yellower apical streak, and lighter grey hindwings. 

Ooemopterj/x hamifera, n. sp. 

£. 8 mbs. Head rather dark bronzy-fuscous, with a fine white line above 
each eye, face whitish. Palpi whitish lined with dark fuscous. Antennae dark 
fnscous lined with white towards base, three apical joints white, then two dark 
fuscous, one white. Thorax rather dark bronzy-fuscous, patagia whitish except 
shoulders. Abdomen pale oohreous suffused with fuscous, apex whitish. 
Posterior tibiae dark, fuscous, with white median, anteapical, and apical rings. 
Forewings narrowly lanceolate, apex long-produced, caudate; rather dark 
fuscous; costal edge white from near base to }; a fine white subcostal line 
from base to i ; a white median line from base to band ; a white subdorsal 
line from \ to band, where it joins apex of median ; a broad light yellow trans¬ 
verse band extending from middle of wing to £, anterior edge marked with two 
rounded pale golden-metallic spots, upper followed by a well-marked blqpjk dot, 
lower directly beneath upper, band crossed beyond its middle by a transverse 
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silvery* whitish fascia; a silvery-whitish streak from band along tcrmen to 
apex: cilia pale Whitish-bronzy, on costa white. Hindwings grey ; cilia pale 
whitish bronzy. 

Ceylon (probably low country) ; one specimen. 

Conmoptsryx artiftea , n. sp. 

8 mm. Head dark bronzy-fuscous, with a fine white line above each 
eye, face bronzy-whitish. Palpi white lined with blackish. Antenna) whitish 
lined with dark fuscous towards base, four apical joints whitish, then five dark 
fuscous, one white, one dark. Thorax blackish, patagia each with two white 
lines. Abdomen ochreous-orange dorsaliy, sides and last two segments fuscous- 
whitish. Posterior tibiae dark fuscous, with white median, anteapical, ami 
apical rings. Fore wings narrowly lanceolate, apex very slenderly longpro- 
duoed, caudate ; blackish-fuscous ; costal edge white from base to band ; a fine 
white slightly oblique subcostal line from base to near i ; fine white lines above 
and below fold from base to band ; a broad light oohreous-yallow transverse 
band extending from before middle to j, anterior edge marked with two pale 
golden-metallic almost confluent spots followed by blaok dots, lower rather 
posterior, the band divided into two by a transverse undefined pale golden- 
metallic fascia beyond its middle ; a white sinuate lino along termen from band 
to apex : cilia pale whitish-bronzy, on costa beooming white anteriorly. Hind- 
wings pale bronzy-grey, more whitish towards base ; cilia pale whitish-bronzy. 

Diyatalawa, Ceylon, in August (Fletcher) ; one specimen. 

Cosmopttryx ingenio»a, n. sp. 

12-13 mm. Head dark shining bronze, with a fine white line abovo 
each eye, face whitish. Palpi white lined with dark fuscous. Antennas whitish, 
towards base lined with dark fuscous, three apical joints white, then five 
dark fuscous, one white, five white with dark fuscous apical rings. Thorax 
dark brown, patagia white except shoulders. Abdomen whitish-ochreons, dor- 
sally orange except on segmental margins. Posterior tibiae dark fuscous, with 
white median, anteapical, and apical rings. Forewings narrowly lanoeolate, 
apex very slenderly long-produoed, caudate; rather dark bronzy-fuscous; 
costal edge white throughout; a fine white line out of this near base, continued 
obliquely beneath costa to near band ; white median and subdorsal lines 
running from base to band, between these a very fine pale yellowish lino of 
equal length; a broad yellow transverse band slightly beyond middle, anterior 
edge marked with two round golden-metallic spots, upper followed by a black 
dot, lower slightly posterior, band edged posteriorly by a golden-metallic 
transverse line, interrupted in middle, beyond which however a triangular 
yellow projection extends and is continued as a strong white sinuate line to 
apex • cilia whitish-ochreous tinged with fuscous* Hindwings grey; cilia 
wliitish-ochreous tinged with fuscous. 

Khaais, in September; four specimens. 

Ptrycoptila chiazto, n. sp. 

£. 16 mm. Head whitish with a fuscous mark ou each side of crown, face 
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white. Palpi white, extreme apex of second joint grey, terminal joint with* 
two fine indistinct grey rings. Antenna) ochreous-whitish, beneath dotted with, 
dark fuscous. Thorax light fuscous, with margins of patagia and a dorsal line 
white. Abdomen light ochreous-yellowish, towards apex white, on sides 
marked with blackish, beneath white. Posterior legs white banded with pale 
gi’eyish»ochreous, tibiae with very large expanded brush of light crimson* 
rosy scales mixed with dark fuscous. Forewings very narrowly lanceolate; 
widest near base and gradually narrowed to acute apex ; fuscous suffused with 
dull crimson ; a narrow very oblique white facia beyond middle, and a trans¬ 
verse rather inwarda-oblique white line near apex, spaoe between these pale 
brownish faintly tinged with crimson, in disc at } with two or (three dark fus¬ 
cous scales surrounded by indistinct white suffusion ; apioal area darker fus¬ 
cous, with a white apical dot; cilia pale brownish, with some scattered black 
points near base, at apex with a dark fuscous median line followed by a 
whitish spot. Hindwings rather dark grey ; cilia pale ochreous. 

Ohiya, Ceylon, 6,000 feet, in August (Fletcher) ; one specimen. 

ETHM1ADAE. 

I accept the suggestion of Mr. A. Busck that this is a good and distinct 
family, separable from its nearest allies by the origin of vein 6 of hindwings, 
which is associated in direction with 6 and 7 instead of with 3 and 4. Tho 
two following genera are certainly referable to it, they differ from Echiniu 
in having 7 and 8 of forewings separate, but agree in all essential characters. 

Artherantte, n. g. 

Head with appressed scales ; ocelli small; tongue developed. Antenna* 
$, basal joint large, with strong peoten of dense scales. Labial palpi mode¬ 
rate, ascending, slender, second joint loosely scaled, terminal joint shorter 
than second, pointed, Maxillery palpi very short, loosely scaled, appressed 
to tongue. Posterior tibiae clothed with long rough hairs. Forewings with 
2 from j, 3 and 4 long-stalked, 5 approximated, 7 to costa, 10 from near 
end of cell, 11 absent. Hindwings 1, elongate-ovate, cilia £ ; 3 and: 4 stalked, 
M somewhat approximated towards base. 

Allied to Comocritu , from which it differs by the stalking of 3 and 4 Of 
forewings, and absence of vein 11, 

A$theraiUn urania*, n. sp. 

9, 28 mm. Head, palpi, and antenna) ochreous white. Thorax ochreous. 
white, with four black spots arranged in a diamond on back, and two others 
on patagia. Abdomen whitish ochreous, Forewings elongate, moderate, 
costa moderately arched, apex rounded-obtuse, termen obliquely rounded ; 
white closely apeokled with black and suffused with bright pale blue except 
along costal edge and at base ; black basal dots on costa and in middle; 
two small round black spots near base, viz., median and subdorsal, and three 
others near beyond these, vis., subcostal, median, and sqbdoml: cilia blue 
white, basal third light ochreous yellow. Hindwings pale grey tinged with 
whitish ; cilia as in forewings. 
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Peradeniya, Ceylon, in March (Green): one specimen. A curious insect 
-of exceptional colouring, 

Comocriiit thespla a, n. Bp. 

£, 34 mm. Head, palpi, and thorax white. Antenna; whitish-ochreous. 
Abdomen pale grey, anal tuft whitish. Fore wings elongate, costa moder¬ 
ately arched, apex obtuse, termen obliquely rounded ; pale greyish ochroous ; 
a white basal fascia, leaving a small spot of ground colour on base of costa ; 
a small white dorsal spot close beyond fascia; a thick white streak along 
costa from fascia to $ ; an oblong yollow-ochreous patch extending through 
tower part of disc almost from basal fascia, terminated by a crescentic white 
mark in disc at £, and a quadrate white tornal spot connected with it, ground 
colour above and below this patch suffused with blaok irroration ; an 
irregular white streak from i of costa to middle of termen, with a projection 
inward* from near upper extremity, space between this and preceding 
white markings suffused with black and irrorated with white ; apical area 
veilow-ochreouH tinged with fuscous: cilia white. Hind wings dark grey ; 
cilia grey, at apex with a white patch, 

Kandy. Ceylon, in October (Green); one specimen. Very similar to 
a olympia , but easily distinguished by the oohreous apex of forewinga,. 
absence of blaok lines on veins in oohreous disoul patch, and other details. 

PLUTELLIDAE. 

Phycndes taonopa , n, sp. 

9- 20 mm. Head dark fuscous, face brilliant deep prismatic green- 
bine. Palpi white, towards apex black. Antennae dark purple fuscous.. 
Thorax dark bronzy fuscous, beneath pearly white. Abdomen dark fuscous, 
beneath with broad pearl white bands attenuated laterally. Forewings elon¬ 
gate, rather narrow, posteriorly dilated, costa slightly arched, apex obtuse,, 
termen hardly rounded, somewhat oblique; 0 and 7 stalked ; dark bronzy 
fuscous ; basal area slightly sprinkled with whitish ; a blackish fuscous trans¬ 
verse line at J terminating in a Bemi-circular dorsal blotch, edged anteriorly 
by a streak of white irroration, and posteriorly by a broad fascia of white 
irroration, indistinctly double and narrowed towards costa ; a small white 
mark on costa at whence an undefined streak of whitish irroration pro¬ 
ceeds outwards beneath costa and again inwards to disc at f and thence to 
dorsum before tomus: cilia dark fuscous, with a few whitish specks. Hind- 
wings blackish fuscous ; au oohreous yellow streak beneath vein lb. from 
base to beyond middle ; an elongate ochreous yellow blotch in disc above 
middle, extending from } to 8 ; cilia pale yellowish with a blackish basal lino, 
at apex suffused with dark fuscous. 

Khaais, in October; one specimen. This distinct species differs from the 
rest of the genus in the stalking of veins 6 and 7 of forewings, but is sck 
obviously allied in all other characters that it is unnecessary to separate it 
genetically ; moreover in one example of F. chiouardit these two veins are 
connected in middle in one wing, showing variability in this direction. 

IS 
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PhyeocUs ohionardis, n. sp. <. 

$ 9« 1748 mm. Head dark shining bronzy fuscous with violet reflections, 
collar and posterbital scales white. Palpi white, terminal joint minute, 
black. Antenna* dark fusoous. Thorax dark fuscous, scales finely edged 
with whitish. Abdomen blackish, segmental margins white, beneath much 
more broadly. Forewings elongate, posteriorly dilated, costa slightly arched, 
apex obtuse, termen nearly straight, somewhat oblique; dark purplish 
fuscous, finely irrorated with white; the coalescence of this irroration 
seems to form three undefined transverse lines before middle separated by 
dark lines, and there is a rather large undefined dark oostal spot beyond 
these: cilia deep coppery-purplish. Hindwings blackish fuscous; a narrow 
white median streak from rather near base to middle hairs of 1 b white ; cilia 
white, with a blackish fusoous basal line, round apex tinged with coppery- 
purplish. 

Polgahawela and Rambukkana, Ceylon, in May and June (Alston) ; one 
specimen. 

Ptiyoodes chalcocrot$a , n. sp. 

9- 20 mm. Head bright brassy-metallic, back of crown and a lino 
between antenure dark fuscous, collar whitish. Palpi white, terminal joint 
very short, black. Antennro blackish. Thorax fuscous, all scales margined 
and some centred with whitish. Abdomen fuscous, segmental margins 
white, beneath much more broadly. Forcwings elongate, posteriorly 
dilated, costa slightly arched, apex obtuse, termen slightly rounded, 
somewhat oblique; dark purplish fusoous, on basal area with all scales 
edged and some streaked with whitish, elsewhere very densely irroiated 
with whitish, on median area forming fine transverse sfcrise; a slender dark 
fusoous transverse fascia at only minutely speckled with whitish ; two 
very small dark fusoous spots on costa beyond this, and several more or 
less marked minute dark strigulso before and between these markings: 
cilia bright coppery-bronze, above apex whitish. Hi Dd wings blackish-fuscous ; 
a cloudy median streak of whitish suffusion extending from near base to 
middle ; hairs of 16 whitish ; cilia fusoous with a dark fusoous basal line, outer 
half white except round apex. 

Arabia ; three specimens received from Standinger and Bsng*Haas, by 
whom the species has been distributed erroneously as minor Moore, and 
recorded as such in Standinger’s European Catalogue; it is quite distinct from 
minor by the larger size, bright coppery cilia, white streak in hindwings/bright 
brassy head, and other characters ; hence I thought it best to stop the eon* 
fusion by describing it here, as it may very possibly be found to occur in 
India also. 

Phyoodet cymineuta , n, sp. 

16 mm. Head and thorax blackish finely irrorated with whitish^ face 
metallic blue-greenish. Palpi white, terminal joint short, black; . Antqpnw 
blackish. Abdomen dark grey, beneath white. Forewings elongate, posteriorly 



INDIAN MICRO-LEPIDOP TER A . 


425 


dilated, costa slightly arched, apex obtuse, termen nearly straight, somewhat 
oblique; dark pnrplish-fuscous, finely irrorated with white 'specks, which ori 
anterior half are combined into fine white transverse stria* ; tbe absence of 
these striae produces a slender dark transverse fascia at $, four undefined dark 
dots on costa before this and one beyond it; terminal area with purplish - 
coppery reflections: cilia fuscous, slightly coppery-tinged, with a few whitish 
specks near base. Hindwings blackish.fuscous, somewhat lighter towards 
base ; cilia white with a blackish basal line, at apex with a fuscous patch. 

Haputale, Ceylon, in June (Alston); one specimen. 

lmma loxopia, n. sp. 

9« BO mm. Head orange, crown dark fuscous except on margins. Palpi 
orange, upper | of second joint anteriorly dark fuscous, terminal joint minute. 
Antenna* dark fuscous. Thorax dark fuscous, a line on each side of back and 
margins of patagia orange. Abdomen orange, base of segments broadly 
blackish. Pore wings elongate, moderate, posteriorly dilated, costa gently 
arched, apex rounded, termen rounded, little oblique ; 7 and 8 stalked ; dark 
purplish-fuscous ; a narrow irregular orange basal fascia enclosing two small 
dark fuscous spots ; from this fascia rise seven longitudinal yellow-whitish lines 
on veins and dorsum, reaching mostly to about middle; an oblique transverse 
rather narrow oclireous-white blotch in disc beyond middle : cilia dark fuscous. 
Hindwings dark fuscous ; a slight orange median dash near base ; an orange 
subdorsal streak from near base to beyond middle ; cilia dark fuscous, with a 
white apical patch. 

Khasis, in July ; one specimen. Allied to cale*ti*< Meyr., from China. 

Iridoatoma , n. g. 

Head with appressed scales ; ocelli present ; tongue developed. Antenna; h 
basal joint moderate, without peeten. Labial palpi long, recurved second joint 
somewhat loosely scaled, terminal joint transversely compressed, acute, as long 
as second. Maxillary palpi obsolete. Middle tibia; with tufts of long pro¬ 
jecting bristles above in middle and at apox, posterior tibia; with appressed 
scales slightly roughened above, basal joint of tarsi rough* scaled above. Fore¬ 
wings with 16 furcate, 2 from i, 3 from before angle, 4 from angle, 7 to apex, 
11 from middle. Hindwings over 1, ovate, cilia j ; 3 and 4 approximated at 
base, 5 parallel, 6 and 7 slightly approximated towards base. 

Allied to hihrographa, of which it appears to be a development. 

Iridoatoma tchthyopa , n, sp. 

9. 12 mm. Head dark fuscous, sides of crown and a central line pule 
yellowish, face grey, becoming whitish beneath. Palpi violet-whitish becoming 
blue-grey towards apex of second joint, terminal joint dark grey with whitish 
lateral lines. Antenns dark fuscous* Thorax dark fuscous, shoulders suffused 
with yellowish, margins of patagia leaden-grey. Abdomen dark fuscous. Fore¬ 
wings elongate, posteriorly dilated, costa gently arched, apex obtuse, termen 
somewhat sinuate, rather oblique ; dark fuscous ; a narrow ochreous-orange 
streak along fold from base to and a violet dark-edged streak above it 
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extending to middle, margined above by an ochreous-yellow streak, four 
ochreous-yellow*streaks from dorsum terminating in posterior portion of this 
violet streak, first incurved ; two oblique violet streaks from costa at & and $ 
curved at extremities so as to meet in middle of disc, enclosing an oohreous- 
yellow dot above the loop; two violet lines rising together from a white dot on 
costa at | and running to dorsum posteriorly, first nearly straight, second 
strongly curved outwards in disc so as to enclose a space in which are two 
longitudinal ochreous-yellow marks ; a rather curved violet line from a whit© 
dot on costa at j to dorsum before torn us; a narrow f ulvous-yellow fascia 
round apex and along termen to tornus, enclosing a series of seven black dots, 
of which the uppermost is large aud subtriangular, the second blue-centred : 
cilia violet, tips coppery on lower part of termen. Hind wings dark fuscous, 
cilia whitish-grey, with a dark fuscous basal line, tips pale violet. 

Peradoniya, Ceylon, in April (Green) ; one specimen. 

Bilarographa kermatode a, n. sp. 

17 mm. Head golden-yellowish. Palpi yellowish, second joint with a 
fuscous median band. Antennae fuscous. Thorax bronzy-fuscous, patagia 
orange-red edged with leaden-grey. Abdomen pale ochreous mixed with 
fuscous. Fqrewmgs elongate, posteriorly dilated, costa slightly arched, apex 
rounded-obtuse, termen hardly oblique, rather deeply sinuate beneath apex ; 
7 and 8 separate ; very deep reddish-orange ; markings dark leaden, costal edge 
between them yellow ; supramedian, plical, subdorsal, and dorsal streaks from 
base, all except dorsal terminated in an incurved transverse streak from 
dorsum before middle, not reaching beyond uppermost, dorsal extended fur 
fcher, base yellowish between them ; six streaks from costa, first three rather 
broad, first from near base, first two abruptly angulafced round apex of supra¬ 
median streak and continued as incurved lines to near dorsum where they 
unite, third receiving above middle five similar paralleled lines from dorsum, the 
first of which is dilated on fold and contains two dots of ground colour, fourth 
and fifth costal streaks approximated and continued as a single sinuate blackish 
line to tornus, sixth light blue and recurved to a yellow dot on costa close 
before apex, inside this loop is a yellow wedgeshaped costal mark; four 
blackish dots near termen 011 lower 'half ; a violet-blue mark along termen 
below middle, its terminal edge finely pale yellow: cilia shining leaden-grey, 
with a blackish basal line, and a whitish spot on subapioal sinuation. Hind- 
wings reddish-fulvous suffused with fuscous, with a broad dark fuscous 
terminal and dorsal band, leaving terminal edge fulvous round apex and upper 
half of termen ; a suffused elongate patch of orange-yellowish in middle of 
disc; cilia orange-yellowish, with a blackish basal line, round apex infuscated. 

Kandy, Ceylon, in May (Green, Alston); two specimens. 

Bilarographa mtrinihiao, n. sp. 

£. 18-20 mm. Head orange. Palpi light orange, towards base violet- 
whitish anteriorly. Antenna dark fuscous, strongly ciliated. Thorax orang#- 
fulvous more or less suffused with fuscous, longitudinally striped with leaden- 
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grey. Abdomen leaden-grey mixed with dark fuscous. Forewings elongate, 
posteriorly dilated, costa gently arobed, apex rounded, terraen rounded, little 
oblique, distinctly sinuate beneath apex ; 7 and 8 separate; orange-fulvous ; 
bluish-leaden costal, median, subdorsal, and dorsal streaks from base, costal soon 
leaving costa, all four terminated in a rather oblique blackish streak from £ of 
dorsum reaching f across wing ; five oblique leaden-bluish streaks edged with 
blackish lines and rising from whitish dots on costa between i and apex, 
reaching about £ across wing, second shorter, third very short, but dark margins 
of both as long as the rest; dorsal area from transverse streak at £ to tornus 
crossed by about eight rather oblique curved variably confluent and an&atomos 
ing blackish streaks reaching almost to costal streaks ; a small leaden-metallic 
spot on termen below middle, with large black dots above and below it; a spot 
of orange-yellow suffusion at apex : cilia rather dark fuscous, with blackish- 
leaden basal line. Hindwiugn blackish-fuscous ; an elongate-triangular orange- 
yellow patch in middle of disc, sometimes suffused with ground colour and 
indistinct. 

Khasis ; two specimens. 

Hilarographa mechanlca, n. sp. 

18 mm. Head dark bronzy, side tufts and postorbital scales golden- 
yellowish. Palpi whitish, with strong violet-blue reflections. Antenna; 
dark fuscous, strongly ciliated. Thorax dark violet-fuscous, with 
orange yellow lateral stripes. Abdomen dark fuscous. Forewings elongate, 
posteriorly dilated, costa gently arched, apex rounded, termen little oblique, 
hardly perceptibly sinuate ; 7 and 8 separate; orange-fulvous, deeper and 
brighter towards costa and termen ; costal edge dotted with whitish between 
the dark streaks ; six pairs of oblique blackish streaks from oosta, reaching £ 
across wing, last five enclosing light grey-blue streaks, sixth less oblique and 
whitish towards costa, anterior margin of fourth extended as a blackish line, 
right-angled in middle, to tornus ; whole dorsal area from base to this line 
crossed by twelve curved oblique dark fuscous lines extending almost to costal 
streaks, and united above so as to form two or three longitudinal lines, fifth 
and eleventh of the alternating lines of ground colour blue-whitish ; lower half 
of angulated black line edged by five small indistinct fuscous spots suffused 
with blue, beyond which is a series of three black dots, two upper very small, 
lowest large; apical margin suffused with yellow; a leaden-blue mark on 
termen beneath apex, almost connected with tips of fifth and sixth costal 
streaks, and a leaden-blue line along lower part of termen, its upper extremity 
bent away and followed by some black scales; cilia violet-fuscous, with a 
dark fuscous basal line, round apex and at tornus with patches of whitish 
suffusion, and a whitish spot on subapioal mark. Hindwings dark fuscous, 
with an elongate-triangular oohreous-yellow spot in middle of disc; cilia whitish 
with dark f uscous basal line. 

Khasis, in July; one specimen. 

Hilarographa calathiwa, n. sp. 
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10 mm. Head dark bronze, behind eyes light or&nge-ochreous. Palpi 
whitish, with strong violet reflections. Antenna) dark fuscous. Thorax dark 
fuscous, lateral margins light ochreous. Abdomen dark fuscous. Fore wings 
elongate, posteriorly dilated, costa slightly arched, apex rounded, termen 
rather obliquely rounded; 7 and 8 separate • orange-fulvous; six pairs of 
oblique blackish streaks from costa crossing $ of wing, enclosing light violet* 
blue streaks rising from small yellow spots, fourth pair without blue streak 
and with its posterior member reduced to a costal spot, sixth bent to termen 
beneath apex, enclosed apical spot suffused with yellow ; dorsal $ from base 
to near torn us crossed by six oblique blackish streaks, first broad, next two 
slender, fourth and fifth thick and largely confluent, sixth running into an erect 
light violet-blue streak from dorsum before tornus, reaching half across wing ; 
a shorter transverse light violet-blue streak from termen above tornus, its lower 
extremity preceded and upper followed by small black spots : cilia bronzy-grey, 
partially tinged with coppery-orange, with a blackish basal line, about apex and 
on a subapical spot whitish-grey. Hindwings dark fuscous; cilia grey 
with dark fuscous basal line. 

Khasis, in May ; one specimen. 

IJilarographa citharisth , n. sp. 

S9. 1345 mm. Head ochreous-brown. Palpi whitish, with strong violet 
reflections. Antennae dark fuscous, in £ simple. Thorax and abdomen dark 
fuscous. Forewings elongate, posteriorly dilated, costa gently arched, apex 
rounded-obtuse, termen rather obliquely rounded, sinuate beneath apex ; 7 and 
8 separate ; orange fulvous ; markings light blue strongly edged with black on 
costal edge whitish and more strongly black-margmed; four acutely 
angulated transverse streaks on anterior half, first two subconfluent, third and 
fourth connected on angle ; three streaks from costa on posterior half, third 
longer and curved to near apex, from beneath first two a band of irregular 
variable suffused and anastomosing black marks runs to dorsum beyond middle ; 
two transverse streaks from dorsum before tornus, first reaching half across 
wing, second shorter ; a curved series of four large blaok dots or small spots 
beyond these ; an upward streak from termen below middle, followed by a 
large blaok dot; a short longitudinal subapioal mark, white on termen : cilia 
dark fusoous with a blackish basal line, above apex with a white patch on 
which the blackish line is subb&sal, on subapioal and submedian streaks with 
whitish spots. Hindwings dark fusoous, sometimes lighter and bronzy-tinged 
in middle of disc ; extreme apex tinged with fulvous ; cilia light fuscous, with 
dark fuscous basal line. 

Khasis, from July to September; eleven specimens. The simple £ antenna 
are exceptional. 

Bdarographa druidica , n. sp. 

S9. 18-15 mm. Head dark fuscous, orbital margins yellow. Palpi 
fuscous, towards base anteriorly violet-whitish. Antenna dark fusoous, in £ 
strongly ciliated. Thorax dark fusoous, with a yellow stripe on each aide of 
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backhand a short yellow lateral mark on patagia. Abdomen dark fuscous. 
Forewings elongate-triangular, costa gently arched, apex rounded, termen 
rather oblique, sinuate beneath apex ; 7 and 8 separate ; orange-fulvous ; a 
blackish basal patch, its outer edge sharply angulated above middle, and 
margined on upper portion by a violet black edged streak becoming yellow 
on costa, on lower portion by broad yellow streak attenuated at apex and 
strongly black-edged posteriorly ; within this patch arc a curved yellow streak 
from base of costa to disc and thence to near posterior edge above angle and a 
short yellow mark from costa near base ; two oblique violet blaok-edged streaks 
starting from white marks on costa bofore and beyond middle, and connected 
by three irregularly anastomosing black stroaks with dorsum beyond middle ; 
a violet blaok-edged streak rising from a white dot on costa at jf, and curved 
round to meet an oblique white mark from costa near apex ; a violet-golden- 
metallic transverse streak from dorsum before tormis reaching half across wing 
and another along lower half of termen, former nearly followed by a fine black 
line, latter preceded by four small black spots and surmounted by another ; a 
white terminal dot beneath apex ; cilia dark coppery-metallic, above apex white 
with a black basal lino, and with a white spot on subapical dot. Hindwings 
blackish-grey, sometimes paler and slightly bronzy-tinged in middle of disc ; 
cilia pale grey, with a blackish basal line. 

Khasis, in May and from August to October ; seven specimens. Nearly 
allied to H. africana . Wals from Central Africa. 

Giyphipteryx asterias , Meyr. 

(AnticrateB asterim, Meyr. Journal Bombay N. H. Hoc., XVIII, 154.) 

Having obtained additional material, I find this to be a true GlypJiipUryx 
having the typical palpi (which were in bad condition in the typo), with four 
oblique white rings; it is however a very distinct form of the genus. 

Ghjphipteryx pyrogaslra, n. sp. 

$ 9. 15-16 ram. Head, antennie, and thorax purple blackish, face grey* 
Palpi black lined with white, terminal joint much longer than second. Abdo¬ 
men fiery orange towards base purple-blackish. Forewing elongate, narrow 
At base, posteriorly dilated, costa slightly arched, apex obtuse, termen rather 
strongly oblique, sinuate-indented beneath apex ; 7 and 8 separate ; purple- 
blackish ; six blue-leaden metallic lines rising from white costal strigulse, first 
at £ # short, second at j, oblique, reaching half across wing, third rather curved, 
running to dorsum near torn us, fourth and fifth short, sixth violet-tinged 
running to subapical indentation ; a violet-metallic sometimes interrupted line 
almost on termen from beneath this to near tomus, and a dot at tornus : cilia 
bronzy-whitish with a blackish median line, interrupted with white on sub- 
apical indentation. Hindwings dark grey, towards apex blackish-grey ; cilia 
whitish-grey suffused with dark grey towards base. 

Khasis, in August and September ; two specimens. 

Glyphipieryx heimptmpta, n. sp. 

$ 9. 7-9 mm. Head and thorax bronsy. Palpi white, with font rings and 
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anterior edge toward* apex black, Antepn® fuscous. Abdomen dark fuscous, 
in $ with expansible lateral tuft of scale* before apex, and expansible scales 
at apex. Forewings elongate, posteriorly dilated, costa slightly arched, apex 
obtuse, termen somewhat sinuate, oblique ; 7 and 8 separate ; all scales bronzy- 
yellowish with dark fuscous bases, appearing to form fine transverse stri®, but 
becoming bronzy-whitish towards base and on a broad discal patch above 
tornus; six bluish-leaden-metallic streaks rising from whitish marks on costa, 
first before somewhat oblique, reaching half across wing, second and third 
direct, parallel, running to dorsum, fourth very short, fifth running to subapicnl 
indentation, sixth close before apex ; three i^ound adjacent black spots on lower 
part of termen, each containing a golden-metallic dot; veins on pale area above 
these marked with fine black lines, and some short interneural black dashes pos¬ 
teriorly : cilia whitish, basal third pale bronzy, indented with white beneath apex. 
Hindwings dark fuscous ; cilia pale grey, suffused with dark grey towards base. 

N. Ooorg, 3,500 feet, in October and April (Newcome) ; Maskeliya, Ceylon, 
in January (Pole) ; seven specimens. 

Glyphipttryx sn clitica, n, up. 

$ 9* 1042 mm. Head, intenn®, and thorax rather dark bronzy-fuscous. 
-Palpi fuscous; internally whitish. Abdomen dark fuscous. Forewings olon~ 
gate, posteriorly dilated, costa slightly arched, apex obtuse, termen rather 
deeply sinuate beneath apex, oblique; 7 and 8 separate; golden-ochreou* 
bronze ; straight thick converging violet-metallic streaks, edged with dark 
fuscous, from costa at £ and $ to dorsum at } and J, and a similar transverse 
streak from costa between these not reaching half across wing; an irregular 
subtriangular black blotch extending along lower portion of termen, its 
•anterior edge excavated, containing about sixteen violet-golden-metallio dots 
and specks ; area between this and costa crossed by fine black lines on veins 
and less marked blackish interneural lines ; a violet-blue-metallic streak from 
i of costa to subapioal sinuation ; a white wedge-shaped marked on costa 
before apex, becoming blue metallic at extremity; cilia bronzy, with a black 
median line indented with white on subapioal sinuation, onter half whitish- 
grey, above apex fuscous. Hindwings dark fuscous ; cilia grey. 

N, Ooorg, 3,500 feet, in May, August and September (Newcome); four 
specimens. 

Glyphipteryx hifarodet, n. »p. 

9* 10 mm. Head pale oohreous-yellpwish with a central bronzy-fuscous 
stripe, back of crown dark fuscous. Palpi yellowish-white, with a dark 
fuscous anterior line, Antenn® dark fuscoos. Thorax dark fuscous, with it 
yellow stripe on each side of back. (Abdomen broken.) Forewings elongate- 
triangular, costa gently arched, apex obtuse, termen slightly sinuate beneath 
apex, rather oblique ; 7 and 8 separate ; blackish ; two pale yellowish strigul® 
from costa near base ; a narrow direct yellow fascia at 1; an oblique bi-¬ 
metallic streak from a white dot on costa beyond and a violet-metallic streak 
from dorsum beyond middle, between the extremities of these are two orange 
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dots preceded by a blue-metallic dot and followed by a violet-metallic dot 
above and below the latter are orange dashes, and beneath the lower of these 
two orange dots; an angulated violet-metallic streak from a white dot on 
oosta at J to a yellow dot on dorsum at J, interrupted on angle, preceded by 
an orange streak on upper portion, and closely followed throughout by a 
curved orange streak becoming orange-fulvous on costal half; apical area 
beyond this orange-fulvous, marked with three short violet-metallic anteriorly 
black-edged streaks from white dots on costa, a suffused blaok apioal spot, 
and a small violet-metallic subapical spot; a short violet-metallic mark before 
tornus, and a longer erect streak beyond it, between these an indistinct orange 
fulvous line connects apical area with tornus: cilia whitish, basal half blackish, 
indented with whitish beneath apex, with a blackish apical hook. Hindwings 
with 6 and 7 nearly approximated at base ; blackish-fuscous; cilia dark 
fuscous, towards tips whitish-grey. 

Khasis, in October ; one specimen. This distinct species apparently shows 
real relationship with Hilarographa but is a true Glyphiptoryx. 

Glyphipteryx carenota , n. sp. 

$ 9. 12-14 mm. Head and antennae dark bronzy. Palpi whitish-oohre- 
<>us, anteriorly dark fuscous except towards base. Thorax dark bronzy, with 
a pale yellow posterior spot. Abdomen dark fuscous, segmental margins 
partially whitish. Forewings elongate narrow at base, posteriorly dilated, oosta 
slightly arched, apex obtuse, termen sinuate-indented beneath apex, rather 
strongly oblique ; 7 and B separate ; dark fuscous bronze ; an acute-triangular 
pale oohreous-yellow blotch on dorsum before middle, reaching $ across wing : 
an undefined median band of bronzy-orange suffusion, on which are two direct 
transverse light blue-metallic streaks from whitish dots on costa before and 
beyond middle, reaching nearly half across wing, and a longer similar streak 
from dorsum between them ; short similar marks from costa and dorsum near 
beyond these ; an irregular elongate black blotch along termen from inden¬ 
tation to torn us, containing from eight to ten golden-metallic dots ; area above 
this blotch obscurely and suffusedly streaked longitudinally with whitish : 
a violet-blue-metallic line from a white dot on costa at {- to subapical indenta¬ 
tion, preceded and followed by more or less bronzy-orange suffusion; a violet 
blue-metallic transverse line almost at apex from a white mark on costa: cilia 
pale shining bronzy, with a blackish median line indented with white beneath 
apex, outer half whitish, Hindwings blackish-fuscous; cilia whitish-grey, 
suffused with dark grey towards base. 

Khasis, in May ; seven specimens. 

Glyphipteryx $ynarma y n. sp. 

£» 12mm,Differs from carenota only as follows: forewings with first 
oostal and dorsal alternating streaks replaced by a straight light blue-metallic 
entire transverse line, longitudinal whitish streaks more defined. 

Khasis,4n October; two specimens; not in good order, but the species 
seems to be certainly distinct. 

IS 
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Glyphipteryx crotaloHs, n. up. 

9* turn. Head, antennae, thorax, and abdomen dark purplish-fuscous. 
Palpi white, with three black ring* and towards apex lined with black, second 
joint with rough projecting hairs beneath. Forewings elongate, posteriorly 
dilated, costa gently arched, apex obtuse, terraen sinuate beneath apex, 
oblique ; 7 and 8 separate ; dark fuscous, slightly tinged with bronzy-purplish ; 
m slender direct pearl-white fascia at } ; a slightly oblique pearl-white 
streak from dorsum beyond middle, reaching fold ; six fine short oblique violet, 
metallic streaks from costa, white on costa, first before middle, third rather 
longer; violet-metallic dots beneath tips of first and third ; a small oblique 
violet-metallic mark before tornua; two violet-metallic dots before lower 
portion of termcn, one on subapical indentation, and one or two specks in 
•disc before these : cilia fuscous, with a dark fuscous median shade, rather 
sinuate on subapical indentation. Hind wings blackish, fuscous ; cilia fuscous, 
with dark-fuscous subbasal shade. 

Khasis, in July ; one specimen. 

Glyphipteryx sclerodts, n. sp. 

*9- 10-14 mm. Head, antenna;, thorax, and abdomen dark bronzy- 
fuscous. Palpi white, with tour rings and anterior edge towards apex black. 
Forewings elongate, rather narrow at base, posteriorly dilated, costa slightly 
arched, apex obtuse, terraen somewhat sinuate, rather oblique; 7 and 8 
separate ; dark fuscous-bronre, veins in disc streaked with blackish ; two strong 
slightly curved white-streaks from dorsum at i and beyond middle, reaching 
fold ; seven fine violet-golden*metallio black-edged lines from costa, becoming 
white towards costa, first five straight, oblique, first at £, third and fourth 
longest, reaching about half aoroas wing, sixth and seventh less oblique curved* 
seventh running to anteapioal sinuation ; two violet-golden-metallic dots in disc 
beneath third and fourth ; two ereot violet-golden-metallio streaks from before 
mud beyond tornus, not reaching half across wing : cilia white, basal third 
bronzy limited by a black line indented on subapioal sinuation, at apex with a 
Mack hook. Hindwingi dark fuscous ; cilia grey, suffused with dark fuscous 
towards base. 

Maakeliya, Patipola, and Horton Plains, Ceylon, in December, January, 
March, July, and September (Pole, Alston, Fletcher); six specimens. Those 
from the higher elevations (the two latter localities) are larger and have the 
dorsal white streaks rather conspicuously broader than the others. 

Glyphipteryx bicorni*, n. sp, 

* 9 - 14-16 mm. Head and thorax fuscous. Palpi white with four black 
tings, and anterior edge black towards apex, seoond joint with long rough 
tpreading tuft of mixed white and black hairs beneath. Antenn* blackish 
dotted with white. Abdomen dark fuscous, segmental margins partially 
whitish* Forewings elongate, posteriorly dilated, costa gently arched, apex 
obtuse, termen sinuate beneath apex, oblique; 7 and 8 separate ; ratheodark 
bronzy-fuscous, apical third more or less suffused with yelfow-oehreous ; two 
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oehreous-white dorsal spots, first at narrow, fanciaform, oblique, slightly 
ourved,reaching $ across wing, seoond at §, broader, acute triangular, reaching 
half across wing, terminated above by an oblique violet-metallic mark; seven 
oblique white strigulso from costa becoming violet-metallic downwards, firal at 
i, third longer, reaching half across wing, fourth continued as a rather curved 
more or less interrupted violet-metallic line to dorsum before tornus ; a violet- 
metallic mark on subapical indentation, and two on lower part of termen : cilia 
bronzy, with a fine blackish median line indented with white, beneath apex* 
outer half white, with a dark fuscous apical hook. Hind wings blackish 
fuscous ; cilia pale grey, suffused with dark grey towards base. 

Ehasis, in March and April ; three specimens. Nearly allied to bcUtocUb, 
but differing by the tufted palpi, as well as details of markings. 

Qlyphipteryx paychopa, n. sp. 

£9. 6-7 mm. Head, palpi, and thorax white. Antenneo whitish-grey* 
Abdomen light grey, apex whitish. Forewings elongate, narrow at base, 
posteriorly dilated, costa gently arched, apex obtuse, termen Blightly sinuate, very 
oblique ; 7 and 8 separate ; pale bronzy-grey, on posterior half pale bronzy- 
oohreous ; a suffused white streak along dorsum from b&BO to first spot; five costal 
and two dorsal white wedge-shaped marks edged anteriorly by oblique dark 
fuBoous lines, first costal in middle moderately long, seoond extended as an 
irregular streak to termen above tornus, last three short, first dorsal beyond 
middle, long, curved, sometimes much dilated dorsally, second on tornus, 
erect, moderate ; a small white spot on termen beneath apex ; a conspicuous 
round blaok apical dot: cilia pale bronzy-oohreous, with a blackish median 
line indented with white beneath apex, outer half whitish. Hindwings lan¬ 
ceolate, grey ; cilia pale oohreous-grey. 

Diyatalawa, Oeylon, in July and August (Fletcher) ; seven specimens. 

Qlyphipteryx maachalit , n. sp. 

av 10 mm. Head and palpi white, crown bronzy-tinged. Antennas 
grey, base white. Thorax pale ochreous-bronzy, sides of back suffused with 
white. Abdomen dark grey, segmental margins whitish. Forewiogs elongate, 
narrow at base, posteriorly dilated, costa slightly arched, apex obtuse, termen 
somewhat sinuate, rather strongly oblique; 7 and 8 separate; light bronzy- 
yellowish; base and costa to first streak suffused with bronzy-fuscous; five 
oblique silvery Btreaks auffusedly edged with dark fuscous from white 
spots on costa, first somewhat before middle, reaching half across wing, second 
somewhat longer, rest short, terminated by a large patch of dark fuscous 
suffusion resting on termen beneath apex; a dark fuscous patoh extending 
along dorsum from base to pratornal spot, out by a thick curved oblique, 
white streak from dorsum before middle, broadly edged with dark fuscous 
reaching more than half across wing, dilated dorsally; a white semi-oval 
prsstornal spot, above whioh the dark fuscous dorsal patch forms a projection ; 
an eaerit silvery streak from tornus, reaching nearly half across wing, its 
apex connected by a dark fuscous streak with apex of curved white dorsal 
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streak, and posteriorly with subapical dark patch; two small sometimes 
confluent blttish-zilvery spots on lower part of ter men, partially edged 
with black ; a silvery dot on termen beneath apex * cilia whitish bronzy, 
with a blackish median line indented with white beneath apex, outer 
half more whitish, with traces of a blackish apical hook. Hindwing 
dark fnseons; cilia whitish-fuscous, with a sufluaed fuscous subbasal 
shade. 

. Diyatalawa and Futtalam, Ceylon, in July, August, and November (Fetcber, 
Pole); three specimens, 

Glyphipteryw rhodams , n. sp. 

9, 14-16 mm. Head, antonme, and thorax bronzy-fuscous, Palpi dark 
fuscous, with base, three rings, and sides of apex white* Abdomen dark 
fuscous. Porewings elongate, narrow at base, posteriorly dilated, costa slightly 
arched, apex obtuse, termen sinuate, rather strongly oblique ; 7 and 8 separate ; 
bronzy-f usoous, posterior half ochreous-bronze ; markings prismatic golden- 
metallic, becoming white on costa, finely edged with blackish ; six short 
oblique streaks from costa, first in middle, second longest, reaching half 
across wing; an upward-oblique streak from fold beneath apex of first 
costa) ; erect streaks from before and beyond tornus, not reaching half 
across wing; in a line between first of these and fourth costal are two small, 
spots in disc, followed by a small spot of blackish suffusion ; a small spot 
on subapical sinuation ; a suffused blackish apical spot: cilia bronzy-whitish 
with a blackish median line indented on subapical sinuation, and with a 
blackish apioal hook. Hind wings dark fuscous ; cilia light oohreous, suffused 
with fuscous towards base. 

Khasis, in May ; two specimens. 

Glyphipteryx camchode a, n. sp. 

£* 14 mm. Head blackish-bronze. Palpi white, with four rings and anter¬ 
ior edge towards apex black. Antennae whitish rihged with blockish* Thorax 
shining bronze. Abdomen grey, anal tuft grey-whitish. Forewings elongate, 
rather narrow at base, posteriorly dilated, costa slightly arched, apex obtuse, 
termen slightly rounded, oblique; 7 and 8 separate ; golden-bronze; markings 
prismatic gulden-metallic, on costa whitish ; a streak on fold from near base to J; 
six streaks from oosta, first at 4, running to dorsum beyond middle, second and 
thud not reaching middle of wing, fourth slightly curved, running to dorsum 
before tornus, fifth reaching half across wing, sixth running almost along termen 
to tornus; a black mark running from middle of disc obliquely downwards to 
beyond fourth streak, by which it is interrupted, bearing a small sound golden- 
metallic spot near its anterior extremity: cilia whitish-grey, basal third golden- 
bronze, with a dark fuscous apioal hook. Hindwings grey, lighter towards base; 
cilia pale greyisb-oohreous, 

Nilgiris, 8,500 feet, in May (Andrewes); one specimen. This belongs to the 
group in which there is no subapical indentation in the median line of cilia, fttd 
is nearly related to several Australian species* 
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QlyphipUryx antidom, n. «p. 

S9- 19-22 ton. Head whitisb-ocliroous more or leas in orated with dark 
fuscous. Palpi fuscous*whitish. Antenn® pale greyish-ochreous dotted with 
dark fuscous. Thorax whitish irrorated with dark fusoous. Abdomen fuscous 
mixed with dark fuscous, segmental margins whitish. Forewings elongate, 
rather narrow, slightly dilated posteriorly, oosta slightly arched, apex rounded, 
termen sinuate-indented beneath apex, rather oblique ; 7 and 8 separate ; pale 
whitish-ochreous finely irrorated with black ; markings cloudy, whitish; a 
slender irregular fascia beforo £, becoming obsoleto towards dorsum ; a slightly 
curved median fascia narrow towards oosta, broader and sometimes bifid on 
dorsal half ; three converging streaks from costa posteriorly, second often ob¬ 
solete, uniting with an oblique discal streak near before them, a streak along 
lower part of termen, and a small spot on torn us in a general cloudy suffusion ; 
two round black terminal dots about apex, and two others below sinuation . 
cilia whitish, with a black median line, basal half on tornus speckled with 
blackish, elsewhere appearing dark fuscous in certain lights. Hind wings dark 
fuscous ; cilia whitish-fuscous, suffused with fuscous towards base. 

N. Coorg, 3,500 feet (Newcome); Madulsima, Ceylon (Vaughan) ; in Decem¬ 
ber, and from Maroh to June, six specimens. This is a singular species of 
novel type. 

Qlyphipteryx orymagdis, n. sp. 

13 mm. Head and Thorax whitish. Palpi whitish, socond joint fuscous 
except at apex, with long projecting tuft of scales bon oath. Antenn® grey. 
Abdomen light greyish-oohreous. Forewings elongate, rather narrow, widest 
in middle, oosta gently arched, apex round-pointed, termen slightly sinuate 
extremely oblique ; 7 and 8 separate ; light brownish-ochreous, more infuscatcd 
on margins of markings, markings whitish ; about seventeen rather short oblique 
streaks from oosta between i and apex ; a slender median streak from base to 
J ; a rather broad dorsal streak from base to tornus, attenuated posteriorly ; 
posterior half of wing longitudinally streaked with whitish between veins, on 
costal half very confusedly ; some blackish scales on upper margin of median 
streak posteriorly, and on lower margin of interueural streak beyond it: cilia 
whitish, with a dark fusoous median line edged with brownish-ochreous pos¬ 
teriorly, and a blackish apical hook. Hindwings narrow, pointed, 3 and 4 
stalked ; grey ; cilia whitish-ochreous* 

Patipola, Ceylou, in April (Alston) ; one specimen. Allied to some Austra¬ 
lian and New Zealand forms, 

MICEOPTERYGIDJ3. 

The interesting species described below is the first member of this 
primitive family recorded from the Indian region (for Walker’s Micropteryx 
aauttp*md$ and if. uniotUa have no real connection with the family, being 
normal Timida), but since the family is characteristic of Europe and New 
Zealand, I have little doubt that it has been overlooked in India, and will be 
foundjto boVfairly represented. The species are usually small (the one described 
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below is the largest known), very difficult to see on the wing, and liable to bo 
mistaken for Triehoptera (caddis flies), to which in fact they are nearly 
related. They should be looked for probably in damp but open forests of 
Conifers at high elevations, especially in the spring. 

Neopgmdh, n. g. 

Head with short loose hairs; ocelli present; tongue short. Antenn® J 
Aliform, with appressed hairscales, basal joint moderate. Tabial palpi moderate* 
porreoted, filiform, with appressed scales. Maxillary palpi long, several-jointed 
filiform, folded. Abdomen stout, swollen posteriorly. Posterior tibieo with 
appressed scales, spurs short. Forewings clothed with hairs, but with scattered 
scales on anterior half; 16 connected with lower margin of cell by bar towards 
base, lc weak, appearing to rise from upper end of this bar, parting-vein 
connected with lower margin of cell by bar towards base (besides the bar 
forming posterior wall of cell), 2 and 3 stalked from angle of cell, 4 rising 
from parting-vein, which itself forms cell-wall for a considerable distance 
beyond the second bar, 5 and 6 stalked from angle made by parting vein, with 
bar above it, 7 and 8 stalked from upper angle of cell, 7 to apex, 9 out of stalk 
of 7 and 8 near base, 10 absent, 1! from rather beyond middle of cell, 12 
connected with costa by a bar in middle, Hindwings more rounded than fore¬ 
wings posteriorly, clothed with hairs : 16 connected with Jc by bar near base, 
posterior cell-wall normal in form, 2 remote, 3 from angle, 4 from above angle, 
h and 6 stalked, 7 and 8 stalked from upper angle, 9 out of stalk of 7 and 8 
near base, 10 absent, 11 from $ of cell, 12 simple. 

Slightly more specialised than the European Erltcrania, to which it is most 
related. 

Ntopseustis oalliglauca , n, sp. 

20 mm. Head pale ochreous, with some dark fuscous hairs. Labia] 
palpi and antenn® light fuscous. Maxillary palpi pale ochreous. Thorax pale 
brownish-oohreons, with some silvery-white scales. Abdomen light yellow 
ochreous, appearing broad and subtrunoate posteriorly, with upper and lower 
lips, upper with sexual organs strongly depressed, lower short. Forewings 
subovate, moderately broad, oosta strongly arched, apex obtuse, termen rounded 
rather strongly oblique ; whitish ; a fuscous patch covering anterior portion of 
wing and extending on coBta to near middle and on dorsum to near tornns 
irregularly marked with blackish-fuscous transverse spots or bars between veins 
and thinly strewn with fine scattered violet-Bilvery-white scales, its outer edge 
irregular and prominent above middle; small brownish-oohreons spots on 
dorsum at $ and tornns ; posterior area of wing strongly tinged with purple on 
lower half, and with pale green between this and costal area ; at oblique irreg¬ 
ular spot on costa at |, an elongate mark along apical fourth of costa, a large 
•pot on termen beneath apex, and a smaller one below it light fnsoons: (cilia 
defective.) Hindwings light prismatic-grey, posteriorly strongly purple tinged ; 
cilia whitish-grey (defective). 

Kharis, in October; one specimen, taken by a native collector. It is an 
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insect of curious appearance, somewhat recalling small Arctiada of to 
Nudavia or Chamaita type. 

Synonymic Correction. 

Arffyropto<s$ momica, Low. Trans. Hoy. Soc. S. Austr., XXV, 72. 

This supersedes elydonias, Meyr,, Journ. Bomb. N. H. Soc., XVII, 734; 
Mr. Lower has recently sent me the type for inspection; described from 
Queensland as type of a supposed new genus Ttmmlopha. 

Argyroploce poetica, n. nom. 

I propose this name for the species described as maaioa , Meyr., Journ. Bomb 
N. H. Soc., XVIII, 139, which in consequence of the above change finds its 
name preoccupied. 
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THE COMMON BUTTERFLIES OF THE PLAINS OF INDIA 


(INCLUDING THOSE MET WITH IN HILL STATIONS OF THE 
BOMBAY PRESIDENCY). 

BY 

T. R. Bell, i.f.s, 

( With Plates F and I) 

( Continued from page 58 of this Volume.) 


SCB-KAMILY SA TYRINsE. 

A. Eyes hairy. 

a. Vein 12 of forewing and median vein both 
swollen at base, with a subapical ocellus ; the 

hindwing not tailed..... Myealeue. 

A Vein 12 of fore wing only swollen at base, with 
no snbapioal ocellus ; hindwing with short 
tail 

Lethe. 

B. Eyes naked. 

a. Vein 12 of forewing not swollen at base. Melanitis. 

h . Vein 12 of fore wing swollen at base. 
a . Upperside forewing with a preapioal ocellus: 

of small size, not exceeding 1-78*. Ypthima. 

b 1 . Upperside forewing with no ocellus: uniform: 
of larger size, never less than 1 # 75*. 
a. Upperside; uniform vandyke-brown to 
blackish brown: size never exceeding 

Ormtriema . 

A Upperside hindwing at least tawny: size 

never or rarely less than ........... Elymnias . 

Genus—MYCALESIS. 

A Forewing upperside with large prominent white 
oeellus or *' eye, ” the pupil, low down on one 
side, giving it the appearance of squinting* 

Exp. 1*76* to 2*05*..... jumnda , 

B. Forewing upperside with an ordinary ocellus, 
a. Forewing with the apex acute, not rounded* 

Exp. 2*06* to 2*4*. *..«*• viealct, 

A Forewing with the apex rounded* 
a J . Hindwing underside: posterior three ocelli 
only in a straight line. Exp. 1*68* to 2*1* 

(aide Fig. 7, B .)«.penmK 
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Hind wing underside: posterior four ocelli in 
a straight line (rids Fig, 7, A), 



Fig, 6.—Underside forewingn of Myvaletig ) showing secondary sex-mark of specialised 
•Sales, 

A. M. portent) Pabr. B. M. polydecta, Cramer. 

C. M. mhd'ta % Moore. D, If. visala, Moore, 

a 9 . Forewing underside in male; sex-mark 
small, under 2mm, in length, black or 
dark brown in colour, Exp. 1-9* to 2*2" 

(rids Fig. 6, B) polydecta. 



Fig. 7.—Arrangement of ocelli on underside of hind wing in 

A. M> polgdectO) Cramer. B. M. peraous, Pabr, 
5 f . Forewing underside in male: sex-mark 


larger, over 4mm., brown, never dark 
(rids Fig. 6). 

a\ The sex-mark not extending to trans¬ 
verse white distal band. Exp. 1*75" to 

2*2" (rids Fig. 6, 0) .. permoidu. 

The Bex-mark extending to and tonohing 
the inner margin of that band. Exp. 

1 * 8 * to 2*35^ (rids Fig. 6,0) . wbdita. 


The ocellus of the forewing under heads A and B is situated about 
the centre of the forewing nearer the outer margin than the base. The 
sex*xnarks are only found in the, mules on the underside of the fore¬ 
wing above the inner margin where they are easily seen on the satiny 
white ground distinguishing that region (vifa marginal Fig, fl). Them 
», besides, on the upperside of the hindwing, lacing this mark, a 
conspicuous tuft of long, reoumbent hairs, generally white in colour, 
$0 
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As regards the females of the last three speoies the descriptions will 
have to be consulted and, even then, they are not easily distinguish** 
able. The size of the ocellus on the upperside of forewing and the 
more or less light suffusion around it affords no criterion of difference, 
being very variable in the same species. The wet-season forms have 
the ocelli on the undersides of the wings very clearly defined, promi¬ 
nent and large ; the dry-season forms have them very much reduced 
in size (vide PL F, figs, 37 and 37a), sometimes mere black or white 
dots, or even altogether wanting and the ground-colour of the whole 
wings underneath shaded and variegated, sometimes dark, sometimes 
light, generally with a dark transverse fascia or line from costa of 
forewing after middle to the inner margin of hind wing before tornus; 
in the wet-season the colour of the underside is uniform and dark, the 
fascia being then sometimes white. 

Genus—LETHE. 

A. Hind wing underside: basal half brownish black 

with a conspicuous palo or purplish transverse 
straight line (male upperside fore wing with two 
prominent white preapical spots ; female with a 
broad white oblique preapical band). Exp. 

2*46" to 8".... europa. 

B. Hindwing underside: basal half mottled and 

shaded with greyish-brown and purple, no dis¬ 
tinct transverse line. 

a. Foiewing upperside male; uniform in colour 
without spots ; of female: with oblique white 
disoal band. Exp. 2-55" to *7*.. dryptth. 

&• Forewing upperside male : with a costal and two 
preapical white spots and another between 
veins 2 and 8 with, mostly, a black dot on it; 
of female: with an oblique white band of 
three white spots. Exp. 2*5 W to 2*6". nilgirimAi. 

Genus—MELANITIS. 

A. Forewing upperside: without, or with compar¬ 
atively small and narrow markings of ferrugi- 
nous pr ochraceous near apex. 

a. The markings bordering a large subapioal black 
spot inwardly and above but not reaohing to 
the costa. Exp. 2*8" to 8*1".... itmme. 

1. The markings extending to the costa in a short 
oblique bar. * 
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a 3 . Upperside male: nearly blaek; upperaide 
female : is brown with ocellus and markings 
much more distinct than in tho dark 
male, these markings black ; underside 
male: often with chalky spots in dry* 
season form ; underside both sexes in wet 
season striated like wet-season ismene. Exp. 

2*76"..... varaha, 

b 1 . Upperside male and female: brown like 
itmene, the black ocellus distinct, the under¬ 
side resembling that of imene also but the 
male often with inky markings towards the 
base of wings, always without white chalky 

markings. Exp. 2*76" to 3*1".... gokhala . 

B. Fore wing upperside : with a large patch of yellow- 
orange near apex, 

a. Forewing upperside with subapioal black spots 
large, confluent, extending inwards and join¬ 
ing black patch beyond apex of cell. Exp. 

3*25" to 3*5".... stiteniui . 

5. Forewing upperside with subapioal black spots 
small, rarely wanting, never extended in¬ 
wards, surrounded by orange patch, Exp. 

2*8" to 3*3" .. bethami , 

Of these insects ismene is the only one that can be said to belong 
properly to the Plains of India and it is one of the very commonest 
of all butterflies throughout the country. Bethami is very looal, 
being recorded so far only from Pachinarhi in Central India. Zitenius 
is probably altogether confined to the dense jungles and hills of 
Houth India, Sikhim, Assam, &c. The remaining two species are of 
common occurrence in the bamboo jungles of the West Coast South 
of Bombay and on the borders of the plains and may occasionally 
stray into them ; varaha should certainly ooour on the ghats round 
the town of Bombay and gokhala is sure to turn up round Khandala 
or slightly further South, but not under 1,500 elevation. The larv© 
of the last threo species are well known and are abundantly distinct ; 
they are coloured green, dark and light in stripes, have two straight 
horn-like processes on the head and the tail ends in two well 
separated points. The larva of gokhala feeds upon bamboos, of 
citenius probably also ; of imene urid varaha upon grasses. Seasonal 
dimorphism is strongly developed in all species. 
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Genua—YPTHIMA. 

A, Hindwing underside : with two subapieal ocelli; 

the ocelli arranged in pain* in echelon. Exp. 
l-25"-l‘28" .-. philomela . 

B. Hindwing underside: with one subapieal ocellus. 

a. Hindwing underside: with two posterior ocelli, 

the lower one geminate (with 2 pupils). Exp. 

1-4M-7" ........ . .. asterope . 

b. Hindwing underside : with three posterior ocelli, 

the tornal one geminate. 

<j J . Hindwing upperside : brown. Exp. huebtteri . 

b 1 . Hindwiug upperside : partly pure white. Exp. 

1*7". ceylonioa. 

The ocelli of the underside of hindwing in these last two are all in 
a line, not dchelonned in pairs as in philomela . It should be noted 
that the upperside of hind wing in the last speeds must be pure white; 
greyish-white or grey will not do : such is often the colour of the wing 
in the dry-weather form of huelmeri All these butterflies have a wet 
and dry-season form, the former with all ocelli well developed and the 
ground-colour finely striated on the underside and rather dark, the 
latter with the ocelli reduced sometimes there to mere black spots and 
the whole of the ground-colour on which they are placed suffused 
with grey-white. This suffusion often invades the upperside in 
huebneri. The larva; of philomela and huehneri. have the head rounded 
without horns but have the usual tail-points: they are green and feed 
on grasses. 

Genus—ORSOTRICENA. 

A. Underside: with a transverse narrow white band 
hardly 2mm. in breadth. Exp. l*75"-2 w (Vide 
Fig. 8)... meda. 



Fig. 8.—0, meda , Underside. 

B. Underside : the transverse white band much broader, 

over 8mm. in width. Exp, 1*85"~2*15" .. mandata . 







COMMON BUTTERFLIES OF THE PLAINS OF INDIA. 442* 


Here again the ooelli on the underside are much more developed 
in the wet-season forms though these do not diffor much in colour 
from the dry-season insects and there is no shading underneath in 
either. Meda is North Indian, mandata South Indian. There is a 
sex-mark in the male on the fore wing above vein 1 consisting of a fold 
covered by a pencil of long hairs and on the hindwing on eaok side of 
the median vein consisting of two recumbent ponoils of hair covering 
a patch of specialised scales. The larva of mandata is pink with very 
long thin horns and shorter tail-points and lives on grasses. The 
pupa is somewhat abnormal resembling that of the Morphines . 

Genus --ELYMNI AS. 

A. Upporside: male, terminal margin of forewmg 

with blue spots; female, black on terminal 
margin of hindwing not extending along veins. 

Exp. 2*85"-3*4".... undularis. 

B. IJpperaide: male, terminal margin of forewing 

with white spots ; female, black on terminal 
margin of hindwing extending along veins. 

Exp. 3*4" .. -. caudata. 

Those are both jungle insects of the hills, the first North Indian, the 
other South Indian. The larvae arc like those of Melanitis but are 
brilliantly coloured as also are the pup®. 

The following butterflies are figured in the ooloured plates : Mela - 
with umene (PI. D, Fig. 22) ; Mycalem polydecta (PI. F, Fig. 37, 
wet-season and Fig. 37a, dry-season form) ; Lethe nilgiriensis (PL 
I\ Figs. 38, $ and 38a, 9) ; Ypthima philomila (PL F, Fg. 39). 

The Satynnce are, generally spooking, insects of the hills and 
colder climates, not of the plains and tropics. Very few species ocour 
in the lower hills and open country in India and those that will 
interest us are confined to half a dosen genera out of the twenty-five 
mentioned in Colonel Bingham’s book. Three of these genera con¬ 
tain ninety species of which thirteen only concern us. Out of the 
twenty species in the foregoing keys the majority are weak on the 
wing, flying low down near the ground among grasses and under¬ 
growth with a slow jerky flight. JPhe genera Melanitis and Lethe , 
especially the latter, contain insects which are strong and quick on 
the wing though the style of the flight is the same as that of the 
weaker ones. They are all fond of shade and are to be met with chiefly 
in the jungles among the undergrowth and dead leaves, or on the 
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edges of clearings s where they may be found sitting on tree-trunks 
and branches drinking the sap oozing from wounds or on the ground 
lapping up the toddy fallen from the pots of the toddy-drawers. They 
rarely visit flowers for food. Their flight is never sustained ; they get 
up suddenly on being disturbed, flutter along for a bit and then drop 
again suddenly, Lethe will ri&e sometimes straight into the air and 
disappear among the tree tops overhead and will often settle high up. 
Melankk will also fly up to a considerable height but nearly invariably 
returns to the ground to rest after each flight. Elymnias is unlike the 
usual Satyrines in that it never comes to the ground to rest but sits 
about on leaves in damp shady places in evergreen jungles. This 
last insect differs from the rest also in the colour of its wings, variegat¬ 
ed with purple-black and tawny on the upperside with white or blue 
spots in the males. All the others are dark-brown, earthy-brown or 
blackish in colour, without as a rule, any striking markings beyond 
an ocellus on the upperside. The undersides, however, are extremely 
varied in shades of white, grey, brown, black, oohreous and purplish 
with a violet bloom in some species. In Lethe some of the males and 
all the females have white markings on the upperside of the throwing, 
the latter always more than the former. In the other genera the 
sexes are more or less alike. All Satyrines have, as a general rule, 
ocelli on the upper or underside of the wings; they are rarely 
wanting, as for example, in most species of the genus Elymnias , Jn 
the dry-season forms these ocelli are, however, very often so reduced 
in size as to be nearly absent. Seasonal dimorphism exists in nearly 
all genera and appears chiefly in the size and number of the ocelli of 
the underside, also in the shade of colouration and even, in Melanitis , 
in a considerable change of the outline of the wings. The great 
difference in the appearance of one and the same insect in the wet 
season and in the dry was the cause why each species of these but¬ 
terflies was formerly split up into two or even three. It was only 
in the later ’80s that the effect of climate upon insects began to be 
appreciated by the few and it was not until years later that its scope 
came to be fully recognised. 

The Marbled White, the Meadow Browns, the Gatekeeper, Iling lets, 
Heaths and the Grayling are all English Satyrines; the last exhi¬ 
biting the same extraordinary adaptation to its surroundings in 1 -the 
colouration of the underside that Melankk does in India; the former 
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Fig. 1. Larva and pupa of Onotricena mandat a, Moore. 
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,, Appias libythea , Fabr. 


( All these are butterfly larvie.) 
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adapted to stoney ground and rooks, the latter to vegetable soils and 
fallen dead loaves; they both have the habit of rising only when 
foroed to during the day, of flying only a short distanoe before set¬ 
tling again and of dropping to the ground suddenly, closing their 
wings so as to show little of the upperwing and lying on their sides 
to expose the whole undersurfaoe of the hindwing. 

The Satyrine egg is generally dome-shaped, slightly highor than 
brood and is covered with minute colls, indistinct, as a rule, sometimes 
more, sometimes less ; it is laid on the undersides of blades of grass 
or bamboos or leaves of palms (Elymnias only), sometimes singly, 
sometimes several together. Lethe, Ypthrma, Onotriasna and 
Elymnia * lay singly, the rest in batches, Melanitis gohhala as many 
as 25 together. 

The larva is spindle-shaped without exoeption, it is fattest in 
the middle, thinning considerably to both ends; there are always 
two tail-points and, very generally, two head-points also [vide PI. I, 
figs. 1, 2 and 2a). The head is either square or round, slightly 
bilobed with one point or horn on the vertex of eaoh lobe. Ypthima 
is the only genus in this paper that has larvae with hornless heads : they 
have, however, small, pointed tubercles, surmounted each by a bristle, 
instead. The head-points are sometimes developed into regulur horns, 
stout in Melanitis and Elymnias, slight and long in Orsotriaena, tooth¬ 
like and small in Mycalesis, always well separated at the base exoept. 
in Lethe where they are contiguous and look like one. The tail-points 
are also well separated exoept in the same genus where they, too, are 
as one! The head is always large as compared with segment 2 and 
there is a distinot neok. The surface of the body is very generally 
rugose by reason of transverse rows of small conical tuberoles sur¬ 
mounted, eaoh one, by a hair. All the larva; lie full stretohed on 
the undersides of blades and feed from the edge when young in 
little semi-oiroles, when grown they eat the ends square off; they 
do not travel far to pupate and suspend themselves in the usual 
nymphalid manner in all our species with the exoeption of that of 
Orsotriaena which is abnormal in this respect. Some of the northern 
(English also) larv» pupate without suspending themselves .• that of 
the Mar bled White for example just makes a hollow in some moss 
and changes there; the Grayling is said even to make a oocoon of 
earth under the surface like a moth. This exceptional procedure has 
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doubtless been evolved as a protection against northern severity of 
climate. 

The pupa differs from the l)anaine in being slighter and in the 
absenoe of a ridge along segment 7 ; indeed the abdomen is much 
less swollen as compared to the thorax : there is often a considerable 
oarination along the dorsal line of thorax, a slight lateral expansion 
of the wings, somewhat emphasised eye-points to the front of head, 
tubercular risings on the dorsum of abdomen in some species and 
always a distinct constriction behind thorax. The pupa can move 
itself from segments H, 10 and some species produce an audible, dull 
click in doing so. The colour is very generally green, ornamented 
with gold along the carination of thorax and edges of wings some¬ 
times ; but, from the habit of pupation low down near the ground 
close to dead leaves or in dark places, the green of the chrysalis is 
changed often to bone-colour with dusky dots, 4c. The pupa? and 
larv® are very much iohneumoned. 

The food plants are Grasses including Bamboos and Palms. 

The following table will fix the genus of any larva found :— 


A. Head round without horns or points. Ypthima. 

B. Head round with two closely applied points ap¬ 

pearing as one .... Lethe , 

C. Head square with well developed horns. 

a. The horns very long and thin. Oreotri&na ( Pi. 

fig-')- 

b. The horns moderately long and stout. 

a x . Larva brightly coloured yellow, green and, 

sometimes, red . Elymnia$ ( PL l, 

fa-*)* 


b l . Larva of different shades of green .. Melanitit, 

D. Head square with short, flattened, conical points. MyouMt. 

DESCRIPTION OF SPECIES OF SATYRINdE. 
p. Mycalesls Junonia, Butler —Male and female: uppermde dark umber- 
brown ; both wings with ochraceous- yellow double subterminal line ; cilia pale 
brown. Forewing with a large median and muoh smaller tubapical white-center¬ 
ed black ocellus, the latter with a yellow iris, the former with it white, the upper 
portion very broad, the lower incomplete, the whole having the appearance of a 
squinting eye. Hindwing uniform with two very small black ocelli* Undertide 
is dull light brown with double snbterminal line ; both wings crossed near base 
by a dark brown line, double on forewing; followed by a white diaoal line 
beyond which are two ocelli on the forewing as on upperside, each encircled 
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by an extra outer white ring ; on the hind wing a curved series of seven similar 
ocelli with a white baud bordering them on both sides, the first and fifth front 
oosta largest, the fourth and fifth generally coaleseent. A large bright ochra- 
ceous spot posteriorly ou the hindwing in the male. Antennae, head, thorax 
and abdomen brown. The male has tho following sex-marks: above the dor¬ 
sum of underside of forewing there is a patch of specialised scales on a satiny- 
white area ; facing this, on upperside of hindwing, near oosta, there is a patch 
of specialised scales covered by a pencil of long hairs. Exp. 44-52 mm. 

Larva .—Body spindle-shaped as for the sub-family, rather stout in the mid¬ 
dle, the head large as compared with segment 2, the anal end finishing in two 
short, conical, fleshy points, close together at origin, then diverging slightly. 
The head is square, thick, with swollen cheeks and is broadest at the jaws ; each 
lobe is surmounted by a triangular, short, stout, laterally compressed tooth : 
the two teeth separated widely at bases and divergent; surface of head and 
teeth very finely rugose and extremely minutely haired ; a pair of largish tuber¬ 
cles behind the teeth on margin of head, perhaps three. Surface of body is 
covered with small tubercles and finely haired. Spiracles roundly oval, dull 
black. Colour of body is dull dark-brown with a lateral row of about seven 
lighter brown diamond-shaped markings caused by diagonal lateral lines ; on 
each segmont 5-13 there is, laterally, a centra] small, white tubercle bearing no 
hair. L. 28 mm ; B. 3 mm. 

Pupa .—It iB a dumpy little pupa : with a smooth surface at first sight; with 
a trapeze-shaped head, straight and sharp-edged in front, the lateral corners 
angled ; segment 2 short ; dorsal line of head, segment 2 and front half of seg¬ 
ment 3 is nearly perpendicular to the longitudinal axis of pupa ; the thorax is 
humped, slightly carinatod in dorsal line and short, evenly convex ; a distinct 
shallow constriction behind thorax ; abdomen stout, circular in transverse sec¬ 
tion, higher at segment (5 than apex of thorax, segment 7 being the highest and 
broadest part of body ; wings very slightly expanded in parallel lines along 
their dorsal margins ; tho cremaster is short and square with two large lateral 
round tubercles on each side of base and is fixed so that the pupa hangs very 
much inclined towards the surface it is suspended from. Spiracles of segment 
2 linear ; others oval, raised. Surface of wings and body minutely and irregu¬ 
larly pitted ; subdorsal low tubercular rising on segments 6-9, some white, low 
rounded tubercles on wing*surfaccR. Colour bluish dark-green, dorsal line 
of wings, cremaster and front margin of head broadly red-brown. The 
ventral line of wings is slightly convex, not straight. L, 11*5 mm ; B: fi mm. 

Habits* —The egg is laid on the underside of a blade of grass, gene- 
rul ly a soft grass, in the jungles among the undergrowth or outlie 
edge of a path or clearing. Tho larva, emerging, keeps to the under¬ 
side of the blade or low down on a stalk, lying often with its head 
turned back on its side, holding on only with the prolegs. The 
pupation takes place on the underside of a blade, from a perpendi- 

' 51 - i 
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oular stalk or even against the side of a rock sometimes, always close 
to the ground. The imago is common enough in the Kanara Dis¬ 
trict above and below the ghats at all times of the year, always in 
jungles, however, hardly ever venturing into any considerable open 
space. There is no reason why it should not occur in Kolaba or 
Thana. In the monsoon the colours of the underside become much 
brighter, the white bands then becoming leaden or silvery. The in¬ 
sect is confined to the hills of Southern India. Needless to say the 
larva feed on grasses. It will eat rice. 

10 . Mycalesli vlaala, Moore. —Male and female : upper side dark Vandyke- 
brown ; both wings with double subterminal pale line. Forewing with a Bingle, 
white-centred, fulvous-ringed, black ocellus, generally set in a square pale 
area in interspace 2 ; occasionally a similar small ocellus without pale area in 
interspace 6, Hindwing uniform, sometimes with one or two obscure postmedian 
ocelli. Underside : ground-colour similar ; fore and hindwing crossed by a trans¬ 
verse dusky-white discal band, well defined inwardly, diffuse outwardly, fol¬ 
lowed by a postdisoal series of ocelli surrounded by a dusky-yellowish, some¬ 
times purplish-white line ; the ocelli are similar to the ocolli on the upperBide 
and vary from two to four on the fore and from five to seven (the preapica) 
two being sometimes obsolescent) on the hindwing ; of these the posterior four 
are in a straight line; finally, beyond the rows of ocolli there is a double, pale 
or purplish-white subterminal line. Exp. 52-61 mm. 

In the dry weather the upperside becomes lighter in colour ; the underside 
varies from ochraeeous brown to dusky brown of a darker shade ; the basal half 
of wings is conspicuously darker than the outer half ; the whole surface irror- 
ated with fine brown strife ; sometimes a distinct dark discal fascia crosses both 
wings ; ocelli nearly obsolete, indicated by minute white or black specks, the 
posterior four on the hindwing in a straight line. Antonnce, thorax and abdo¬ 
men brown ; the club of the antenna? with black and ochraeeous marks. The 
male has a patoh of specialised scales set in a satiny area on undemide near 
dorsum of forewing and a patch of specialised scales near costa of upperside of 
hind wing covered by a pencil of long hairs (vide fig. 6). 

Habits**— The transformations of this species are not known. Its 
distribution is Himalayas, Bengal, Central Provinces, South India, 
Burma and Tenasserim. The insect is plentiful in the bamboo jungles 
of Western Ghats, especially in the vicinity of rivers and evergreen 
jungles. The sex-mark on the underside of the forewing of the male 
is long and extends beyond the transverse line crossing the wings 
which distinguishes it from M* polydeota . The aouteness of the fore¬ 
wing is most apparent in the dry-season forms. 

ii. Myctlesil perseas, F .—Male and female : upperside dark to some- 
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what pale vandyke-brown. Forewing with a white centred, fulvous-ringed, 
black ocellus in interspace 2 and, rarely, a very small but similar one in inter¬ 
space 5. Hindwing uniform, occasionally two or three obscure postmedian 
ocelli present. Both wings with the double pale subterminal line. Underside 
with the ground-colour and subterminal lines as on upperaide, but crossed by a 
purplish-white narrow discal fasoia. Forewing with from two to four, hind¬ 
wing normally with seven ocelli similar to, but more clearly defined than, the 
ocelli on the upperaide ; on both wings the line of ocelli bordered inwardly and 
outwardly by sinuous purplish-white lines. On the hindwing only the three 
posterior ocelli in a straight line, the rest strongly curved outwards. In the 
female the large ocellus on the upperside is always larger than in the male. 
Exp. 42-54mm. 

In the dry-season form the uppermde is similar, the median ocellus generally 
smaller. Under tide brown, more or less suffused with purple and irrorated 
with darker brown, minute, transverse stria); the transverse discal band 
obscure, often merely indicated by black dots at the veins, occasionally bordered 
outwardly by an ochreous diffuse band. Ocelli obsolescent ; but, when present, 
mere dots arranged as in the wet form. Antennae, head, thorax and abdomen 
brown ; antennae sometimes cinereous, white on the sides with the apex black. 
The male sex-marks as in M . vital* but that on underside of forewing small 
(about 2mm. long) and black ( vide fig* 6). 

Habits. —The transformations of this are not known. The distribu¬ 
tion is from the Himalayas to China and into the Malayan Sub-region, 
Bengal, South India, Ceylon. It is common in the same places as 
the last, 

19. MycalesU polydecta, Cramer (PI. F, figs. 37, wet*season ? ; 37a, dry 
season $.)—This is exactly similar to M. visala described above except that 
the discal transverse band on the underside is much broader and pure white. 
The speoies can also be distinguished from visala by the apex of the forewing 
being rounded instead of acute and, in the male, by the sex-mark on the under¬ 
side of forewing being black and only about 3mm. in length (vide fig. 6). Exp. 
48-56mm. 

Larva *—The larva is very like that of M.junonia. Tho head is comparatively 
somewhat larger, the surface very rugose, set thickly with conical hair-bearing 
tubercles; the hairs are light in colour, the head itself very dark brown, yellow¬ 
ish at hinder base of apical teeth ; clypeus red-brown, shiny, glabrous. 
The head is twice the diam. of segment 2. The tail-points are longer than 
those otjunonia . Spiracles roundly oval, shiny, black. Surface of body as 
well as tail-points oovered densely with small semi-hyaline tuberolea each 
bearing a short black hair; these tubercles arranged in transverse ridges. The 
colour of body is brown-green with a dark dorsal pulsating line, a diagonal 
lateral blackish mark on each segment, plainest on the central segments and 
some darkish mottling underneath these diagonal lines towards the dorso- 
ventral {margin, slightly tinged with reddish-yellow ; ventrum watery green 
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brown; true legs the same colour os head; prolegs the colour of the belly. 
The paired bodies under the skin on each side of dorsal line (in male only) are 
yellowish. L. 30mm ; B. slightly over 3mm, 

Pupa ,—The chrysalis is also very like that of Af. junonia though perhaps 
not quite so “ dumpy." The constriotion is perhaps a little less. Cremaster 
truncated, triangular, longer than broad with a central dorsal and ventral 
depressed line. Spiracles oval, light in colour ; of segment 2, linear. Surface 
minutely and irregularly rugose with a yellow subdorsal, rounded tubercle on 
segments 5-9, a black spot above spiracle on segments 9-11, The colour in 
grass-green with the cremaster red. L. 13mm.; B. 6mm, 

Egg. —Dome-shaped, constricted a good deal at base and therefore broadest 
at one-fifth the height from base ; looks spherical at first sight. Surface shiny, 
obsolete!y celled. Colour green. H. 0*85mm., B. 0*8mm. 

Habits .—The egg is laid either on the underside or upperside of 
a blade of grass, on a stalk, on a dried root, on the ground close by 
anywhere ; very often four and five being laid together. The little 
larva which is at first green with a reddish dorsal line and red tail- 
points and black head, lives on the blade or on the stalk. After 
growing a bit the larva rests on a stalk with its head turned round 
on its side, holding on by the prolegs. Pupates low down near the 
ground on a leaf, stalk, dead twig, &c., the pupa hanging free though 
firmly fixed by the tail. The butterfly is the commonest of the genus 
and exists in the Central Provinces southwards to Travancore. It 
may be seen flattering about the rice-fields around Bombay in the 
monsoon and extends into the hills and jungles. 

13 . Mycalesis perseoldea, Moore *—Male and female closely resemble M . 
polydecta. The disposition of the ocelli on the underside separates it from 
perseus; from polydecta it differs in the male sex-mark on the underside of 
fore wing being longer, broader and brown in colour. Exp. 44-56mm. 

Habits ,—A variety of this, aooording to Col, Bingham, comes from 
Mysore in South India. He says the specimens, all males, belong to 
the dry-season form; that they are uniformly smaller than typical 
perseoides and differ on the upperside of the forewing in the very 
broad pale iris surrounding the median ooellus and, on the underside 
of the same wing, in the margin of the darker basal portion of the 
wing being prominently concave just above the dorsal margin* The 
male sex-markon the underside of the forewing is larger than that of 
j polydecta but resembles it in colour. The transformations of the 
species are not known. The typical form comes from Burma and 
Tenasserim, 
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14 . Mycalests subdtta, Moore .—Mala and female closely resemble M. 
polydecta . The male can be discriminated by the sex-mark on the underside 
of the forewing, this is brown or ochraceons brown as in perteoidee, but very 
much longer and broader, extending to, but not going beyond, the transverse 
band crossing the wings (vide fig, 7), Exp, 48.60mm. 

Habits .—The transformations of the species are not known. Its 
distribution is given as South India, Travanoore and Ceylon. 

i$* Lethe europa, F .—Male and female have the inner third of the 
hindwing covered with long brown hairs. Male upper tide rich dark brown. 
Forewing with the oblique, short, white discal fascia of the underside showing 
through, two obscure black spots or ocelli, followed by two prominent white 
spots, the upper one double, some black markings margined outwardly with 
pale dusky brown along terminal margins of both fore and hind wing and an 
olmcure sub terminal pale line on the latter. Underside very dark blackish, 
brown ; the wings crossed snb-basally by a slender lilacine-whitc straight line, 
followed on forewing by an oblique white discal fascia, and on both for© and 
hindwing by a postdiscal series of large black ocelli and a terminal, somewhat 
ochreous, narrow band bordered on the inner side by a more or less silvery 
purple line. The series of ocelli on both wings margined inwardly and 
outwardly by silvery purple lunular lines, on the forewing curved inwards, 
on the hind wing curved outwards ; the ocelli on forewing confluent, black, 
non.pupilled; on the hindwing black with disintegrated silvery-speckled 
irregular centres on the brown ground. Female similar : forewing on upperside 
with an oblique broad white disoal band, hindwing with a postdiscal incom¬ 
plete series of blaok spots. Underside similar to that of male, markings and 
ocelli larger. Exp. 62-76mm. 

Habits .—The larva and pupa are very similar to those of the next 
species, L . drypeth and the larva feeds upon bamboo. The butterfly 
is found in the plains of Northern India, the lower hills of the Hima¬ 
layas, Assam to Tenasseritn, China and the Malay Peninsular, the 
Western Ghats along the coast It is a strong flier and is often seen 
sitting on bamboo-leaves ; affects the jungles by the sides of rivers, 
especially where the ground is flat. 

16 , Lethe drypetls, Hewite .—Male : upperaide very dark vandyke-brown 
forewing uniform ; hindwing with a postdiscal series of blind, black ocellar 
spots. Underside brown ; forewing below vein 2 and terminal margin paler, a 
broad band across the oell, the wing suffused with lilac medially and at apex, 
bearing au incurved postdiscal series of five blind black ocelli. Hindwing: 
sub-basal and disoal narrow transverse lilac bands, the former sinuous, the 
latter angulated on vein 4 , and an arched postdiscal series of black, fulvous 
riuged ocelli, some with disintegrated centres ; the wing medially suffused 
lilac, the ocelli with lilaciAe lunules on both sides. Both wings with slender 
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lii&oine subterminal and broader ochraceous terminal line. Female similar: 
ground-colour paler ; a broad oblique white distal bar and two white preapieal 
spots on the upperdde of the forewing; a large rectangular blaok, subterminal 
mark in interspaces and a white spot above and below it, on the upperside of 
the hind wing. Undertide similar to that of male, all the markings more 
prominent, the lilac, oohreous and brown shades paler ; the broad discal bar on 
fore wing as on the upperside, joined by a nearly vertical lilacine* white band 
bearing the series of ocelli. On the hindwing the brown transverse discal 
band very broadly produced between veins 4 and 6. Antennae, head, thorax 
and abdomen brown ; antennae ochraceous at apex. Exp. 64-68 mm. 

Larva .—The body is spindle-shaped, flattened ventrally, with a pointed head 
and the last segment is produced out behind iuto a long pointed tail composed of 
two closely applied, long, conical processes. The head is a good deal higher 
than segment 2, though very Blightly broader, triangular in shape, thick at 
base, produced on the vertex into a longish point composed of two closely 
applied pointed conical processes, one from vertex of each lobe ; jaws black ; 
general colour green, darker than the body, the points red ; a yellow line down 
each side from base of points at vertex to meet the spiracular body-line. 
Spiracles brown, oval, small. Surface of body covered with minute white 
pointed tubercles, aB well as the head, each tubercle surmounted by a minute 
hair. Colour of body lightish grass-green with a dorsal thin white line flanked 
by a subdorsal one on each side ; an interrupted yellow lateral-band broad¬ 
ening out into patches with deep rose-coloured centres on segments 7 and 8 
and into lunules of yellow on segments 5, 6, 9 and 10 ; and a light yellow 
spiracular line from segment 4 to centre of tail-points, bordered above finely 
with brown. Sometimes there is no rose-colour, other times there is little 
yellow ; occasionally the whole colour may be rosy brown instead of cjreen 
with diagonal side-lines. L. 44mm.; B. 4mm.; L. of tail points: 4mm.; of 
head points 1mm. The 44mm. is over all, tail-points and head-points included 
for the larva lies with the head-points lying in a line with the body. 

Pwpa.—The chrysalis is not swollen in the abdomen, has two short points to 
the head, an angular thorax-vertex and is otherwise nearly smooth. The head 
has two squarely separated conical short points, one in front of each eye ; the 
distance between these points being half the breadth of pupa at shoulders. 
The head and segment 2 are trapeze-shaped seen from above ; lateral outline 
widening rapidly to shoulders with a shallow sinus at segment margin 2-3; 
from shoulders to segment 8 the breadth decreases but slightly and from there 
to end very gradually also, the abdomen being strongly eonvex in the dorsal 
line though ventrally nearly straight; the thorax is oonvex running up to a 
point at apex in the dorsal line (lateral view is thus triangular), the anterior 
slope to head being rapid, the posterior to segment 4 gradual. Constriction 
behind thorax is moderate; the wings are expanded very little behind the 
shoulders. Cremaster is thiokened at end, triangular, The last three segments 
are bent down so that the pupa hangs at an angle of 45° to the vertical. 
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Spiracles of segmeut 2 linear, yellow; rest oval, light and small. Surface of pupa 
is smooth and somewhat shiny. Colour grass-green ; dorsal wing-margin conti¬ 
nued to points of head over the shoulders are yellow, sometimes golden ; apex 
of thorax yellow ; a subdorsal tubercular mark on segments 5-9 small, couical, 
yellow. L. 18 mm.; B. 7mm. The pupa may be rosy brown like the larva. 

Habits —The egg is laid singly on the under side of a leaf though 
it is the rule to find two or three adjacent leaves with one each. The 
young larva eats the shell and afterwards always stays full-stretched 
on the under surface with its belly olQsely applied and its face bent 
down so as to bring the head-points to project straight forward in a 
line with the body. The larva is then not at all easy to make out. 
being of a similar shade of green to the loaf. The larvae are gene¬ 
rally to be found on leaves within two or three feet of the ground in 
shady places. They feed on bamboo and seems to prefer the big 
thorny one, Dambma arundinacece . The butterfly is confined to 
South India and Ceylon but is extremely plentiful in the jungles of 
the Western Ghats in Belgaum and Kanara and probably, therefore, 
further north where the conditions are similar as regards climate. It 
is a swifter flier than the preceding species and is found just as much 
above the ghats as below, in hilly places and on the flat in equal 
numbers. It does not visit flowers but is very fond of toddy and 
sap-juices. 

17 . Lethe Nllglrlensls, Guerin (PI. F.. figs. 38£, 38a?).—Male and 
female: upper side vaudyke-brown, slightly darker, especially in the fornate, 
towards apex of forewing. Mate: forewing with a costal and two preapical 
spots white as well as a fourth in interspace 2 towards the terrnen. Hindwing: 
the ocelli of the underside showing through, sometimes forming two or three 
obscure black spots ; two slender subterminal black lines. Voider side pater, 
shaded with dark-brown. Forewing: narrow sub-basal and outer cellular trans- 
verse sinuous white lines ; an irregular broad disoal and a narrower postdisc&l 
band white, forming a V, the latter bearing a series of four blind, dusky-black, 
fulvous-ringed ocelli; the two preapioal white spots as on the upperside ; dis~ 
tinot slender subterminal whitish and broader terminal oehreous line. Hind¬ 
wing : a sub-basal, transverse, sinuous light band bordered whitish ; a postdiscal 
arched series of six black ocelli, their centres disintegrated, their inner ring 
ochraceous, outer brown and the whole series bordered inwardly and outward¬ 
ly by lilacine-white lines; finally the same subterminal whitish and terminal 
oehreous lines as on forewing. Female : upperside differs in having a broad, 
oblique, white discal band on forewing divided into three distinct spots. Under- 
side as in the male but the markings more pronounced, the white discal band 
continuous, Exp, 64«66mm. 
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Habits .—The description of the larva as given by Moore is not 
sufficient to distinguish it from that of drypetu and, no doubt, they 
are very similar. The food plants are grasses. The butterfly occurs 
in Central and Southern India and on the West Coast as far north as 
Mount Abu in Gujernt.. This is the weakest flier of the three species 
and is less of a forest and hill species than either of the other two ; 
it also keeps much more to the ground, frequenting grassy places. 
It is not often seen in the heavy jungles of the hills muoh south of 
Bombay. 

it, Melanltis Ismene, Cramer (PI. D, fig. 22).—Male and female in 
the wet season have the forewing with the apex subacute, the termen slightly 
angulated just below the apex, or straight. Upperside brown. Porewing with 
two large subapioal blaok spots, each with a smaller spot outwardly of pure 
white inwardly bordered by a ferruginous interrupted lunule ; costal margin 
narrowly pale. Hindwing with a dark, white-centered, fulvous-ringed ocellus 
in interspace 2 near the termen, other ocelli sometimes showing through from 
the underside. Underside paler, densely covered with transverse dark-brown 
stria;; a disoal curved dark-brown narrow band on forewing continued on to 
hindwing and a postdiscal similar band on the forewing followed by a series 
of ocelli, that in interspace 3 the largest of four, six on the hindwing, the 
apical and subtornal tho largest. The discal bands may be obsolescent, some 
of the ocelli may be wanting. 

In the dry season the forewing has the apex obtuse and more or less falcate ; 
termen after the faloation may be straight or sinuous. Upper aide ground* 
colour similar to that in the wet-season form though somewhat darker in 
fresh specimens, the markings, especially the ferruginous lunules inwardly bor 
dering the blaok subapioal spots on the forewing, larger, more extended below 
and above. Hindwing: ocellus in interspace 2 absent, posteriorly replaced by 
three or four minute white subterminal spots. Underside varies in colour great* 
iy in shades of ochreous-brown, yellow, grey-black, nearly always with the 
discal and postdiscal fasoisa distinctly defined and darker than the ground* 
colour and the ocelli completely disappear. Antennae, head, thorax and 
abdomen in both seasons is brown or greyish brown ; antennae annulated white, 
ochraceous at apex. Exp. 70-80mm. 

Larva.— Body spindle-shaped though approaching cylindrical; tail end pro¬ 
duced into two nearly parallel conical points directed straight backwards, as 
long as the head-horns, squarely separated at base and set with haiivbearing 
tubercles like the body. The head is square, higher than broad, with a convex 
face and two perfectly cylindrical diverging horns, one on vertex of eaoh lobe, 
widely and squarely separated at bases, lying in the same plane as the face 
and about three-quarters as long as height of head ; the head is thick, the 
surface is finely rugose t shiny, covered thiokly with fine white hairs ; the horns 
set with small tubercles each surmounted by a white or black hairj; colour of 
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bead is darker-green than the body with a broad white cheek-stripe dunked in 
front by a narrow black line; jaws yellow ; sometimes the head is suffused 
more or less with black; horns dark vinous-red. The h ead is much broader 
than segment 2. Spiracles oval, small, red-browrlT "Surface of body covered 
with transverse rows of smooth, round, white hair-bearing tubercles, about 
six rows to each segment, there being a depressed line between each row ; the 
hairs are erect, colourless and short. The ventrum has similar hair-bearing 
tubercles but they are sparse. Colour of body is a bright yellowish grass- 
green with a dark-green dorsal line and an indistinct lateral yellow line ; ven- 
trum slightly glaucous-green. The dorso-ventral margin is ever so slightly 
Hanged. L. 3Cmm. over all; B. Omm.; L, of horns 2mm. 

Pupa.— Chrysalis like that of Lethe but without angnlations of any sort. 
The head is square in front, the edge being sharp ; the front slope is nearly 
perpendicular to longitudinal axis, the lateral lines diverge towards shoulders. 
Segment 2 is convex, broad, less inclined to longitudinal axis than head, its 
front and hinder margins distinct. Segment 3 has its front slope in the tamo 
plane as segment 2, the apex is evenly conv fis and very slightly carinated in 
the dorsal line, the hinder slope is nearly at right angles to front slope and 
nearly parallel to the longitudinal axis of pupa. The shouldeis are slightly 
prominent. The ventral line is nearly quite straight throughout its length. 
The pupa is circular in transverse section from segment 4 to anal end, of the 
same breadth from shoulders to segment 8, though there is a slight constriction 
at segments 4-6, gradually thinning to end ; highest at thorax-apex ; stoutest 
at segment 8. The cremaster is inclined towards ventral line, cylindrically 
oblong with a dorsal depressed line and ventral extensor ridges joining be¬ 
hind in a point. Spiracles linear, reddish, small; those of segment 2 not 
evident. Surface of body very finely transversely lined, naked, shiny. Colour 
a uniform watery grass-green ; wings veined darker ; cremaster bluish. L, 
21mm.; cremaster l*7ram.; B. at segment 8, 7*75 mm.; B. at shoulders, 7mm.:. 
B. at front of head, 3mm. ; H. at thorax-apex, 7*2mm. 

JIabits .— The egg is laid on the underside of u blade of grass or 
rice either singly or in a row of from 2 to 7 ; the larva, emerging, 
lives constantly on the underside, closely applied to the surface ; the 
pupation takes place by suspension from the under-surface of the leaf 
or a twig, &o., by the tail, free but firm, hanging perpendicularly 
down. The pupa when touched wriggles from side to side moving 
from the abdominal segment-margin S)-10, making at each change* 
of position, or at each wriggle, a knocking* noise. The butterfly has 
a very wide range being found in Africa south of a line joining 
Ashanti to Abyssinia, in Madagascar, Mauritius ; is common throughout 
India and Burma and extends through the Ma layan Kegion to Aus¬ 
tralia. The insect is as plentiful in India in the hills as in the plains* 
22 
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on the sea coast as in the interior of the oountry, in the dense jungles 
as in the open 11 maidans 9 \ The only plaoes where it is wanting more 
or less are the sandy wastes in Sind and Rajputana and this is pro¬ 
bably due to the scarcity at certain seasons of its food plants: grasses 
and rice. In Bombay generally, exclusive of Sind, it is probably the 
commonest butterfly of the Presidency and in certain jungly local) * 
ties it exists in such numbers in some years as to become a positive 
nuisance, pouring into the bungalows when the lamps are lit of an 
evening and covering the walls from floor to ceiling. It has a some¬ 
what weak jerky flight and rarely, except in the early mornings or in 
the evening, stays on the wing more than a few seconds at a time, 
settling always on the ground, generally sideways with its wings 
closed as already pointed out, In the monsoon months it. may be 
seen flying over the rice-lields in the morning and evening : most 
probably in quest of a mate. 

I 9 « Melanltls veraha, Moors. — Male and female with the costa more 
strongly arched than in ismene ; apex and tormeu the same. Upperside male iH 
fuliginous-black ; female similar to M. isrnene ; except that the ferruginous or 
ochraoeous markings on the upperside near the apex of forewing are absolutely 
wanting and the smaller white spots are absent in both sexeB, Hindwing 
uniform without ocelli ; in a few specimens the mere trace of a sub terminal 
ocellus in interspace 2. Underside similar to M . ismene but the ground-colour 
darker and the transverse stria? not so clear and well defined, the transverse 
brown fascia) obscure. Exp. 68-70mm. 

In the dry season the apex is more falcate than in M . isrnene. XJpperside of 
male and female as in the wet-monsoon forms except that the terminal margins 
of both wings are always pale purplish. Females have the ochraceous markings 
near apex slightly developed. Underside as in M . isrnene, very often vinous-red 
or purplish with large chalky-white spots towards termen, especially of hindwing. 

Larva .—The larva is nearly identical with that of if. iemene . Spiracles very 
small, oval, brown. Body surface covered by transverse rows of white, coni¬ 
cal tubercles, each bearing a white hair or seta there being six such rows to 
each segment. Colour of larva is bright grass-groen washed with yellow with 
a dark-green dorsal line and a faint yellow lateral and snbspiracular line* 
The colour of the head is blue-green with a white band from base of horn 
to jaw and a brown line parallel to it and in front of it; horns themselves 
reddish-yellow. Some larva? may have the head black, the cheek-stripe black 
or red-brown with the head green. L, 38mm.*, B, 4-6mm.; L. of anal points, 
4mm.; of head-horns, 88mm. 

Pupa.— Narrower at head than anywhere else ; segment 7 is the highest 
point and the broadest. Wings expanded slightly parallel to longitudinal 
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axis ; abdomen very oonvcx dorsally ; constriction wide and rather pronounced; 
thorax humped and front slope of pupa very sudden ; front of head square ; 
cremaster longish, oblong, thickened at end. Colour watery grass-green. 
L f 39mm.; L. of cremaster, 2mm.; B. 6mm.; B. of head at front, 2*76mm.; H, 
at thorax-apex, 6*25 mm. Very like that of M* ismene . 

Habits ,—The habits are the same as for M, ismene; the eggs are 
always laid in twos, threes and fours, generally on the underside of the 
blades of soft grasses in the jungles. The larva curls up and falls 
to the ground when touched or alarmed ; the pupa is attached firmly 
enough but hangs very free. The butterfly Is a much weaker flier 
than Mismene , never at any time rises far from the ground and 
has a very fluttering flight; it is a jungle species altogether and 
affects the evergreens more than the deciduous forests. The colour- 
ation of the underside is, if possible, even more varied than in 
M. ismene. The species is supposed to he confined to South India. 
Colonel Bingham treats it as a raoe of M, beta, Moore from the Hima¬ 
layas, Assam, Burma and Tenasserim ; and he is probably correct. 

20* MeUnltls gokbala, Moore .—Male and female: Upperside umbor-browD, 
the black sub&pioal spots diffuse and generally in both wet and dry-season 
forms without the white smaller spot ; the black costal patch beyond apex 
of cell, more or leas obscure in M. varaba, is prominent in this species and is 
extended to the upper subapical spot. In the males the underside is almost 
always suffused at the base with inky blotches. Exp. 70mm. 

Larva .—The body is the same shape as that of J/. ismene, the tail-points 
and horns aro similar, the former slightly curved upwards. The head is 
square, larger than segment 2, with two divergent, truncated cylindrical horns, 
which are as long as the head is high and yellow in colour with black tips arid 
are sot with short blaok hairs ; mandibles yellow, bases black ; a white cheek- 
stripe from base of each horn to a black patch at base of cheek ; olypeus light- 
coloured with a black border ; a central dark-brown line down centre of face 
splitting at apex of clypeus. Body rugose with five transverse rows of 
minute white setiferous tubercles to each segment. Spiracles are small, oval, 
light in oolour. Colour of body is light grass-green with a dark-green dorsal 
band, two lateral dark-green lines and a spiracular white band bordered above 
narrowly with dark green. Colour of head blue-green with minute white and 
blaok hairs ; face rough and covered with blaok hairs. L. 50mm. of which the 
tail-points are 2mm.; the hair-horns are 2’25mm. in length ; B. 5mm. 

Pupa,*—' The pupa is not to be distinguished from that of M . ismene in any¬ 
thing but its superior sise ; it is the same in shape, oolour, surface, spiracles, <&o. 
But of course there are large pup® as well as small as there are different aised 
larv®. 

Habits,*— The eggs are laid in batches of from 4 to 25 on the under- 
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wide of a bamboo-leaf; the lame are gregarious at first and keep 
together until the last moult when they separate for good, each on© 
going its own way* The pupa* are attached in the same way as that 
of M. ismene. The egg-larva has a shiny black head without any 
horns, these appearing with the first moult. A batch of 22 were 
found on the 6th of September before the first, moult. These 
moulted all on the 8th ; again on the 13th ; again on the 18th and 
for the last time on the 24th to the 28th irregularly, some earlier 
than others. The first of these larva' pupated on the night of the 3rd 
of October, the last of the batch on the 9th. Six butterflies came out 
on the 17th and the rest between that and the 22nd ; of these half were 
females, half males. The habits of the butterfly are exactly the same 
as for M. tstnene except that it is only found in jungle country. 
Foodplant: bamboo. 

21 . Melanttll zltenius, UerbBt.—Male and female: forewing with the 
costa strongly arched, the apex acute ; termen immediately below apex in male 
being angnl&te, in female falcate. Upper Bide resembles M. ismene, but the 
ground-colour on the whole somewhat warmer brown, a very broad patch of 
ochrnceou8 yellow, above and beyond the subapical black spots, larger in the 
female than in the male. Undertide closely irrorated with dark-brown strict*; 
the ocelli subequal, very much smaller and less clearly defined than in if. ismene. 
Exp. 82-90 mm. 

In the dry-season form the costa of the fore wing is less strongly arched in 
both sexes and the apex is very falcate. It has much more ochraceoua on the 
forewing than the wet-season form : this forms a very broad band passing from 
the costa above and beyond the subapical black spots, spreading below and en¬ 
circling them except for a narrow band which joins them to a large black mark 
beyond apex of cell. Hind wing with two or three subterminal white spots 
posteriorly. Underside as in M. iemene but not quite so variable, the ocelli 
often entirely obsolete. 

Habits .—The range of the insect is South India, Sikhira, Assam to 
Burma and Malay. It is a forest species and seems to bo confined to 
the hills. The lurva and pupa are unknown. 

22 * MelanitU bcthaml, de Male and female have the shape 

of the wings as in if. zUenius . Upperside very dark blackish-brown, paler along 
the terminal margins, the subapical black spots wanting ; a tolerably large 
preapical orange yellow patch on the forewing, larger and generally extended 
to the termen in the female, bearing in interspace 8 a round, white-centred 
black ocellus. Underside purplish-brown, somewhat closely and evenly irrorat¬ 
ed with short transverse dark-brown strife * forewing with four obscure, hind- 
wing with six, postdiseal small ocelli. Exp. 72-84mm, 
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In the dry season the Rexes have the forewing more falcate than in the wet 
season. Upperside : ground-colour a wanner richer brown, the terminal margins 
broadly ashy ; the orange-yellow patch on forewing much larger, subtriangular, 
inwardly extending almost to the apex of the cell, outwardly sometimes to the 
apex and fcermen of wings ; subapioal black spots, bearing a white spot on their 
outer margins, small but always present, completely surrounded by the orange- 
yellow. Hindwing with one or two white spots near tornus. Underside very 
variable as in all species of the genus. Antennas brown marked with ochrace- 
ous-yellow in the male ; head, thorax and abdomen dull brown. 

Habit*.—' The transformations of the speoies are unknown. The 
butterfly was first caught at Paclmmri in Central India and has never 
been got anywhere else. 

33* Yptblma phllOiBeUu Johanwm.- (PI. F, fig. 39) Male and female: 
Upperside brown, terminal margins of wings broadly darker. Forewing with a 
slightly oblique bi-pupilled, comparatively large, yellow-ringed, black ocellus 
near apex. Hindwing with generally two similar but sraallor postdiscal 
posterior ocelli. Underside ochraceous-whito, closely irrorated with delicate 
slender transverse brown stri© ; both fore and hindwing with obscure subter 
minal transverse brown fawi© : sometimes wanting. Forewing with the ooellus 
as on upperside. but with the yellow iris broader, surrounded by an obscure 
brown ring. Hind wing with six unipupilled similar but smaller ocelli more or 
less in Echelon in pairs ; tornal ocellus geminate. Antenn®, head, thorax and 
abdomen brown, paler beneath. The male has a sex-mark in the shape of a 
patch of specialised scales on upperside of forewing which may be extensive 
and dark in colour. Exp. 32-35mm. 

In the dry season the upperside is similar to the wet-season form but paler, 
the subterminal dark bands less distinct. Underside also similar, the ground¬ 
colour more dusky ochraoeous, the brown stri© somewhat diffuse ; ocelli on 
underside reduced to mere speckB. The Species is figured on Plate F, fig. 39. 

Larva. -The shape is spindle-shaped with a round head slightly larger every 
way than segment 2, last segment ending in two short, stout, conical points 
separated squarely at bases and slightly diverging ; the belly is flattened. The 
head is round, somewhat flattened on vertex, thick, with a depressed line down 
centre ; finely rugose on surface being set sparsely with rather long conical 
tuberoles on the vertex and shorter ones on cheeks, eaoh tubercle surmounted 
by a hair ; face sparsely set with erect hairs. Spiracles oval, small and black. 
Body surface covered rather thickly with tiny white tubercles, eaoh surmount¬ 
ed by a short, light hair and interspersed with larger white tubercles each 
b ea ring a longer brown hair ; all the tubercles disposed in transverse rows as 
usual. The oolour of body is dull lightish yellow-green ; head and tail-points 
light Eatery reddish-brown. Some specimens are pinkish-brown all over with 
lateral and spiracular light waved lines : the interspace between these lines 
being striated parallel to them ; also a subdorsal indistinct waved line and a 
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dorsal, irregular, darkish baud in which is a still darker spot near the front 
margin of each segment. L. 23mm. ; B. 3mm. 

Pupa .—This is of the type of that of Mycaluls but more angular. The 
head is trap esc-shaped from above, the front margin sharp and straight. 
Segment 2 moderately wide ; eyes slightly oarinated on top. Shoulders abrupt¬ 
ly broader than segment 2. Wings slightly expanded laterally, the lines being 
nearly parallel but slightly ourved inwards at centre. The front slope of head 
and thorax is perpendicular to the longitudinal axis of pupa : thorax humped 
evenly, the dorsal line somewhat highly curinated. Constriction moderate 
dorsally, laterally very slight. The pupa is broadest at the shoulders, slightly 
narrower, at segment 6—7 after which the abdomen gradually diminishes in 
diameter to the short, stout, square-ended, conical cremaster which is inclined 
at a right angle or even more to the ventral line of pupa. Spiracles roundly 
oval, dark, conspicuous. Surface of wings flat, the ventral line somewhat flat- 
tended, straight from head to segment 9, after which it is ourved. Segments 7 
and 8 have a prominent, transverse wavy ridge dorsally along their hinder 
margins reaching from wing to wing ; segments 9 and 10 have similar, similarly 
situated, but shorter ridges. Body surface as well as that of wings finely rugose. 
Colour yellowish-white, the ridges of abdomen and carination of thorax lined 
dark-brown ; the whole smudged with dirty markings. Apex of thorax is the 
highest point of pupa. L. 14mm. ; B. 4*5mra. 

Egg .—Is semi-ellipsoid in shape, slightly broadened out at base ; the surface 
is covered with hexagonal cells with low, thin walls more or loss olmoletely, the 
centre showing these cells in longitudinal rows formed by longitudinal ridges 
crossed by finer ones at right angles. Colour green-white, shiny, transparent 
looking. H. 0*9mm. ; B. 0-Hmm. 

Halil*. —The egg is laid on the roots of dry bits of grass at the 
foot of the plant or on the underside of a blade. The larva lives on 
the underside of the blade or on the stalk and, when at rest, sits with 
its head turned round on its side ; when disturbed, rolls itself up and 
falls to the ground. Pupa is formed low down near the ground and 
is fixed to the underside of a blade of grass or to a stalk or other 
convenient object. It is firmly fixed but hangs free. The butterfly 
is confined to South India, the Nilgiris and the Wynaad. baldus , 

F., is given as a species extending from the Himalayas to Bengal, 
Central, Western and Southern India ; Assam to Tenasserim. It is 
said to differ from Y. philomela in having the stri® coarser on the 
underside, chiefly. Y. indecora , Moore, is given as a race of philomela 
from the N.-W. Himalayas; it is said to differ in its larger size. 
Our species has the habit of flying about in the mornings and after¬ 
noons over grass in a weak, jerky fluttering manner, settling often 
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with its wings half opened to the sun on a dead leaf or the bare 
ground. It occurs in the jungles as well as in the open country, in 
the hills as Veil as on the sea-ooast. 

24. Yptblma aster ope, Klug .—Mole and female aro dull brown on the 
upperside ; the cilia brownish-white. Forewing with the usual subapical ocellus ; 
in most specimens a pale ocellar area and a sub terminal dark-brown band. 
Hind wing uniform with a single small subtornal ocellus. Underside greyish- 
white, covered with very delicate minute transverse stria?. Forewing with the 
ocellus as on the upperside, discal and subterminal dark-brown bands conver¬ 
ging and meeting below the ocellus to form a loop. Hindwing more uniform 
with a preapical, a subtornal and a tornal comparatively small ocellus. 
Antennae, head, thorax and abdomen dull brown ; abdomen greyish-white 
beneath. Exp. 36-44mm. 

In the dry season the two sexes aro like the above ; the upperside is slightly 
paler. Underside differs only in the ooelli on the hindwing being reduced to 
mere points or altogether absent. In some specimens an obscure discal sinuous 
transverse dark fascia on the hind wing ; and in all the dark-brown loop round 
the lower side of the ocellus as in the wet-season form. 

Habits .— The transformations are unknown. The butterfly is found 
in the N.-W\ Himalayas, the Punjab, Western and Central India and 
the Deccan, Burma, China on the east and Arabia, Nubia and 
Abyssinia on the west, 

ZB, Ypthlma hliebnerl, Kirby.— In the wet-season form the male and 
female upperside is greyish-brown. Foiewing with the usual comparatively 
large, bipupilled, yellow-ringed, black proapical ocellus. Hindwing usually 
with two, sometimes with three, rarely without any, smaller similar unipupilled 
postdiscal ocelli. Underside greyish-white, not very closely covered with trans¬ 
verse short brown striae. Forewing with the preapical ocellus as on the upper- 
side, obscure discal and subterminal brown transverse fascia) and a narrow 
brown ring round the ocellus diffusely produced posteriorly. Hindwing with 
one apical and typically three postdiscal posterior ocelli placed in a curve ; 
traces of transverse brown discal and subterminal fascia? in most specimens. 
Antennas, head, thorax and abdomen greyish-brown, the abdomen paler beneath. 
Male without secondary sex-mark. 

The dry-season male and female are similar, somewhat paler on both sides ; 
the discal and subterminal transverse fasciae more pronounced ; the ocelli on 
the underside of hindwing minute or absent. Exp. 40-44mm. 

Habits .—The larva feeds upon grasses and is like that of F. 
philomela; the pupro are also similar. The buttterfly is found 
throughout India, Burma and Tenasserim. It has just the same habits 
as F. philomela and is found, like it, in dense jungle country and in 
open grass lands. 
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M. Ypthlma ceylonlea, Bemtson ,—Male and female: upperside Vandyke* 
brown to dark sepia-brown. Forewing uniform, with the usual single sub- 
apical ocellus. Hindwing: posterior half, sometimes lens than half, pure white 
with two or three small posterior ocelli, a lunular, incomplete, subterminal and 
an even slender, terminal brown line. Underside white with somewhat sparse, 
short, delicate, fine, transverse brown striae, getting denser towards the apex of 
tho forewing. Forewing with the ocellus and a brown ring surrounding it very 
broad and very broadly and diffusely produced downwards, disoal and sub¬ 
terminal fascia) obscure. Hindwing with four ocelli in a curve, the anal 
bipupilled; traces of a discal transverse brown fascia and of a lunular sub¬ 
terminal brown line. An tenure, head, thorax and abdomen brown ; abdomen 
white beneath. Exp. 34-40ram. 

Habits .—The butterfly has not been bred. It is found in Bengal, 
Orissa, South India, the Nilgiria, Travancore and Ceylon. Col. 
Bingham considers this a race of the preceding species. 

£7. Orsotrlccna meda, Fair . (Woodcut, Fig. 8). In the wet-season form 
the mall and female upperside is uniform vandyke-brown to blackish-brown- 
Forewing with a terminal, hindwing with a subterminaland terminal slender white 
•line. Underside darker-brown; both wings with distinct subterminal and terminal 
slender lines as above ; a pure, white, straight, transverse, narrow, discal band 
attenuate at both ends and beyond it a line of white-centred, ochraceous and 
silvery-ringed black ocelli, two on the fore, three on the hindwing ; the apical 
ocellus on both wings the smallest, the apical two on hindwing, most often 
enclosed in the same inner and outer rings. Antenn©, head, thorax and 
abdomen brown ; antenn© speckled with white and ochraceous at apex, Exp. 
44-51 mm. 

The dry-season form differs only in the ocelli and the subterminal and 
terminal lines, sometimes tho transverse white band also, on the underside 
being obsolescent. 

‘ Habits .—The butterfly is the northern representative of the next 
species and exists in the Punjab, Dehra Dun, Oudh, Bengal, Sikhim, 
Central Provinces, Assam, Burma, Tenasserim, Andaman and 
Nicobar Islands, extending into the Malayan sub-region. The habits 
are the same as for the next species. 

ZM. Orsotricena mandats* Moore *—Differs from 0. meda in the white 
disoal band on tho underside being very much broader and proportionately 
more attenuate apically. Often the apical ocellus on the underside of both 
wings is in the wet-season form smaller than in 0. meda . Exp. 47-65mm. 

Larva . (PI. I. Fig. 1).—The shape of body is normal: spindle-shaped ; the 
anal segment with two long points, minutely haired, separated squarely at 
base and diverging, finely conical and as long as segments 12*14 together. The 
bead is squarish," broader at jaws than at vertex, higher and broader than 
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segment 2, with two divergent, fine, tapering horns, one on vertex 
of each Jobe, as long as segments 2-4 together ; surface of head is finely 
hairy, of hornB tuberculatc. Spiracles circular, small, inconspicuous, situated 
immediately above the white band, light brown in colour. Surface of body 
covered with minute hairs proceeding from transverse rows of small tuber 
cles, one from each tubercle, giving the body the appearance of being 
transversely lined. The colour of the body and head is rose, the body 
lighter than the head ; the latter with a dark red semi circular band on 
face ; horns same colour as face with inner and outer side dark, this dark 
marking continued on to the head ; body with a aub-spiracular white band 
and a lateral light lino as well as a faint bluish dorsal line on the middle 
segments; ventrum dark-rose. L. 41 mm. over all, of whioh the horns are 
5 mm., the tail-poiuts 2*25 mm. ; B. 4mm. 

The colour is sometimes white green, yellowish on the sides with a dark 
bluish dorsal line and a similar lateral line on segments 2 to 4 ; tail-points 
and horns rose-coloured ; head light dirty-yellow ; the spiracles are light- 
brown. 

Pupa, (PI. I, fig. 1)—The pupa is somewhat boat-shaped though the 
thorax is humped and there is a considerable constriction, broad and not very 
shallow, behind it; the head, seen ficm above, is trapeze-*haped but Las 
2 long, sharp processes, triangular in section, closely applied against each 
other and only just separated at the points, directod straight out in a line 
with the ventral line of pupa ; these piocesues are applied to each other 
along one angle, along which only they touch, one of the other edges of each 
is continued as a ridge on to the underside of the eye, tho other as a ridge 
on to tho top of the eye. Shoulders broader than segment 2 from where 
tho lateral outlines of pupa diverge to segment 7, the wings are, therefore, 
slightly expanded ; from segment 7 the abdomen, more or less circular in 
section, narrows gradually to end. The ventral liue is straight. Thorax 
slightly oarinated in dorsal line. Ventrum slightly flattened along centre, 
wing-surfaces flat. Cremaster short, square, strongly tidgod dorsally and 
laterally and veutrally, euch ridge ending in a sharp point posteriorly which 
points bear suspensory hairs. Spiracles oval, raised, light in colour, some* 
times surrounded by a black border. Surfaoe of body finely striated 
transversely, otherwise glabrous. Colour of body is a dirty-white; the 
colour of dead grass ; with, occasionally, an iridescent golden gk»s on the 
wings; lateral edges of wings (dorsal margins), ventral central line and head- 
process somewhat dark. L. 18 mm.; B. 6mm.; L. of hoad-proccBs. 4 mm. 

£Tabus .—The egg is laid on the underside of u blade of grass 
and the larva lives there, fulling to the ground if alarmed. It is rather 
shy and not a great eater. The pupa is formed in an abnormal 
manner: the larva attaches itself, with its head pointing upwards, 
to a stalk, fixes its tail and then falls backwards so that the backs 
31 
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of segments 10 to 14 rest against the stalk, ourving its head up 
forwards again so that its body takes the curves of the letter S. 
The pupa thus rests with its back against the surface very generally: 
in which particular (as well as in shape) it resembles Ducophora 
lepida of the Morphina. The pupa is generally found low down 
near the earth r very often nearly touching the earth. The butterfly 
is confined to South India and Ceylon where it is generally found 
in the hills and jungles, but frequents rice-fields commonly where 
it ooours, and is probably the weakest flier of all the Satyrines 
it flutters very near to the ground and always settles with its wings 
closed, 

29. Elymnlisandularis, Drury,— Malt*: upperuide blackish brown. Fore?- 
wing with a subterminal series of blue or sometimes slightly green elongate 
spots, curving strongly inwards and getting more elongate opposite apex, 
forming almost an oblique bar up to the costa. Hindwing : the terminal’ 
margin broadly bright chestnut, sometimes with a subterminal paler spot in 
two or more of the interspaces. Undernide pale brown, the basal two-thirds 
of both wings densely, the outer third more sparsely covered with dark 
ferruginous, somewhat broad, transverse striae. Forewing with a broadly 
triangular pale purplish-white preapical murk ; both wings with a broad 
Hubtermitial area purplish white. Hind wing with a small white spot opposite 
middle of the costa and a more or less complete series of more obscure 
whitish subterminal spots. Antenna?, head, thorax and abdomen brown ; 
abdomen paler beneath. Female : upperside tawny, veins black. Forewing : 
the dorsal margin broadly black ; the apical area beyond a line curving from 
the tomua round apex of cell and a little beyond it to the base of the costa, 
also black, the wing crossed preapically by a conspicuous, broad, oblique, 
white bar and three subterminal white spots. Hindwing : dorsal margin 
dusky ; terminal broadly, costal margin more narrowly black ; a subterminal 
series of four white spots. Underside tawny with markings similar to those 
in the male ; the pale whitish markings more extensive ; the dorsal margin 
broadly without strias. Exp. 72-86mm. 

Lama. —The larva is described by Moore as being “elongate, fusiform, 
setose ; green with longitudinal dorsal and lateral yellow lines and a subdorsal 
row of yellow elongate spots centered with rod and posteriorly odged with 
blue ; head brownish, armed with two erect brownish setose processes : anal 
segment also with two red slender hindward projecting processes.” 

. The pupa is “ similar to E. caudala 

. Habits .—The habits of the insect in laying are not known but 
are not likely to be different from those of the succeeding species y 
those of the larva and papa are also probably the same. The 
butterfly is distributed in the Himalayas from Mussoorie to Bhutan*; 
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also in Lower Bengal, Central India; Assam to Tenasserim andiuto. 
the Malayan Sub-region. 

30. Elymnla* caudata, Butler.— Male and female resemble E. undularis, 
but both sexes have the wings longer, proportionately to their breadth and 
the tail at apex of vein 4 of the hindwing longer. Upperaideim ale differs 
from E. undnlaria as follows :—The subterminal and preapical spots on the 
forewing white suffused slightly with dark scales ; the terminal half of the 
hindwing tawny, more or less suffused with dusky black, which in some* 
specimens forms a distinct border along termen. Female similar to the 
female of E . undnlaria , but the black more extended : veins 2, 3 and 4 oir 
the hindwing broadly bordered with black. UndermU : male differs from 
E , undularia in the more conspicuous broad white preapical triangular patch 
011 the forewing and in the prominence of the broad tawny terminal half of 
the upperside of the hind wing which shows through a pale sometimes pinkish 
brown, on the underside. Antenna), head, thorax and abdomen brown, paler 
beneath and much paler in the female than in the male. Exp. 86-88 mm. 

Larva (FI. I„ fig.-2).—Body spindle shaped with a large squarish head and two 
quarter inch long conical sharp processes or points on anal segment, directed 
straight backwards, slightly diverging and squarely separated at basos. The head 
is a good deal broader and higher than segment 2 and each lobe is surmounted by 
a blunt, cylindrical horn or process in the same plane as face, as long as the face 
is high, the pair separated squarely and widely at bases, slightly diverging and 
the extremity of each bears three sharp spines with another immediately 
below ; between the horns, on vertex of head, are two short spines and five 
more in a row down each cheek ; surface of the head is rugose being covered 
with small flat tubercles ; the colour is dark chocolate with a broad central 
band down centre of face white, and a narrower one on each side of cheek also 
white 1 the oontral white band is crossed by two white lines diagonally, having 
their extremities near vertex and at base of face. The surface of the body as 
well as the tail-points are covered with small tubercles each bearing a short hair 
which has often a liquid globule at its tip. Colour of body is a very light 
bright emerald-green with a subdorsal line king’s yellow and a lateral band of 
the same colour made up of triangles, one to each segment, the apex of the 
hinder triangle applied to the base of the preceding one, each triangle centred 
with red and sometimes bordered black above ; a submarginal and marginal 
line of the same colonr ; there may be a lateral row of dark-green dots near 
hinder margin of each segment ; they are generally obsolescent, especially on 
the hinder abdominal segments ; anal points are reddish-yellow on top and 
blaok beneath. L. 55mm.; B. 6mm.; of tail-points 5mm.: of horns nearly 
3mm. 

Pupa. (PI. I, Fig, 2a).—The shape recalls the pupa of Lethe drypetis. Head 
quadrate with two conical, round-topped, divergent, widely separated points 
directed straight out in front. Segment 2 is convex, keeled along the dorsal 
line, The thorax, is convex, carinated in dorsal lino, very high at apex, 
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where the oarina is developed into a blunt, laterally compressed point, the 
extremity of the point being perpendicularly over the segment-margin 2-3; the 
thorax is short, the dorsal line of the pupa from this point to front of head 
being nearly perpendicular to longitudinal axis. Wings expanded slightly 
parallel to the longitudinal axis of body so that the pupa is of the same 
breadth from shoulders to segment 8 ; the shoulders are ungulate. Segment 
4 carinated also in dorsal line slightly. Abdomen stout, transverse seciion 
from segment 6 to 13 is circular. Cremaster triangular, the extremity truncat¬ 
ed, set with the preceding segment nearly at right angles to rest of pupa. 
The colour of pupa is bright vclvoty grass-green, carina on segments 2, 3 and 4 
is yellow ; head-processes white with a dorsal blac'i line ; just behind, on base 
of antenna is a dark rose coloured short line surrounded by yellow with a small 
yellow spot in front of it ; apex of thoracic carina marked with rose on each 
side and there is a lateral spot, yellow touched with rose, on ihorax ; dorsal 
margin of wings more or less broadly yellow ; the shoulders tipped rose ; about 
the centre of dorsal wing-margin is a rose line and a black mark with white 
centre outBide it on segment 5 ; in the tornal angle of wing i* a yellow blotch 
including a rose-coloured spot centred block with a white pupil ; segment 4 
has a yellow rose-centred spot in its anterior angles; there is a subdorsal 
row of rose and yellow spots on segments G-l 0, that on segment 8 having a 
black centre ; a lateral spot, similar, on segments 8-10; on segment 13 a 
subdorsal spot on front margin, black and yellow ; two black spots at base 
of cremaster and one on each side of ventral line of segment 13. L. 22mm.; 
B. 6mm.; L. of head-points, included in total length about l'fmim. 

Habits. —The egg is laid on the underside of a loaf of a palm in 
a oool place, in the bod of a nulla or on the side of one, or in ever¬ 
green jungle for preference. The larva lies full-stretched on the 
underside of the loaf all its life with its ventrum closely applied to the 
surface. Owing to its bright oolours it is not difficult to see. Before 
turning into a pupa it very often lies with its head turned round on 
its side and generally pupates on the last leaf it has been eating, on 
the underside, where the pupa is attached very firmly, sometimes 
fixed so that its longitudinal axis is parallel to the leaf surface, the 
cremaster being formed to help this in beiug longer at the extremity 
than broad, laterally compressed, that is ; the pupa is also a con¬ 
spicuous object like the larva and would be very easy to find were it 
not that it is generally near the ground in a dark or very shady 
place on the underside of a drooping leaf. The butterfly frequents 
such places and is never found in the open, venturing at most on to 
the borders of small clearings in its native jungles. The male is 
fond of sitting on a leaf about leu or twelve feet off the ground. 
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sunning itself in the chequered light that filters through the dense 
canopy overhead. It sits with its wings closed, very rarely partially 
opened, for a considerable period at a time and does not return 
constantly to the same place after a flight as do many species of 
Nymphalines. It is fairly strong on the wing and does not descend 
to the ground. The female is not often seen except when engaged 
in laying eggs. The distribution is South India from Travancore to 
Mysore and the Nilgiris but the insect, is plentiful on the Belgaum 
ghats and probably further north. The larva feeds upon Palmem or 
Palms as (Janes, Betel-nut or Supari Palm, the Fish-tailed or Sago 
Palm, the Wild Date, (Jocoanut Palm, &e. 

Sub-family —MORPHINiE. 

Genus —DISC OP II0 R A. 

Males — 

A. Uppersid© purplish-brown suffused with indigo- 
blue towards the bases of the wings. Exp. 


.. celinde. 

B. UpparHide brown, not suffused with blue. 

a. Uppersid© for©wing with spots in two rows. 

anterior three of inner row blue, large, 
obliquo. Exp. ;M W -4 W . lepida. 

b, Uppersid© fore wing in three or four transverse 

rows. Exp. 5b6*-4 #/ . .... tullia. 


Females — 

A. Uppersid© forewing with distinct, preapical, 


oblique, broad band. 

a. This preapical band ochraceous yellow .... celinde . 

b . This preapical baud bluish-white. lepida . 

B. Uppersid© forewing without distinct preapical band 

or at most the anterior spots of transverse discal 
series obliquely placed ... tullia . 


D . celinde is from “ the Lower find Eastern Provinces of Bengal 99 in 
India, and from Sikhim, extending eastwards ; 1). tullia from Bengal 
and North Kanara, also extending eastwards from Sikhim ; D. lepida 
only occurs in Southern India, but is found outside the limit in Ceylon. 
Mr* De Nicdville stated that D. tullia had been taken in Calcutta 
itself; but all three species are probably true jungle insects, keeping 
altogether to the hills though occurring there at elevations as low as 
800 feet above sea level. It is certainly the oose with D* lepida. 
The males of all three secies have a sex-mark on the disc of the 










m JOtIBNAL' BOMBA Y WdTURAL HISTOR Y SOCIETY, V<A. XIX. 

hindering in the form of a large circular patch of specialised scales 
emitting a strong scent daring life. 

D . lepida was bred from the egg in North Kanara originally and, 
generally, during the monsoon months. All eggs came from ono 
locality. Once, however, some young larva wore found 40 miles 
uway, further into the hills ; these were kept and two pupated in the 
end. Of these one came to grief and the other produced a butterfly : 
a male. This male Mr. De Nicfrvillo pronounced to be 1). indie a, a 
recognised variety of D. tnllia . Now this insect was bred in the dry 
months of the year, about February, and is the only Dmophora ever 
bred at that season. The larvae and pupae of this and lepida are very 
similar: but there was a slight difference of colouration. The occur¬ 
rence has left: a suspicion that D. tnllia and lepida are really one and 
the same species, one the wetrseason form (lepida), the other the* dry- 
season form (tnllia). 

The Morphine* form a small group of some 2d species in British 
India and havehoen divided into II genera, which shows what a hete¬ 
rogenous lot they must be. The genus Morpho is South American and 
contains in itself alone 50 species out of the 100 or so composing the 
whole sub-family; the other 50 being confined to the In do-Malay 
region distributed among the above 11 genera. The sub-family is not 
represented in Africa, North America or Europe. (Heroine, an Assam 
and Burmese genus, according to CoJ. Binglmm, “ all of which have 
vein 12 in the forewing inflated at the base, bear a close resemblance 
in appearance, mode of flight and habits to forms of the My calm* 
group ” of the Satyrincc. The pupae ot Orsotriwna, one of the 
Myealem group, and Dmophora arc surprisingly similar in shape 
though quite unlike any other satyrino chrysalis and are peculiar in the 
unique habit of suspending themselves against a perpendicular surface 
with their backs to it; the larvae of DUeophora have more affinity 
with Satyrina) than with Nymphalina fin shape, and both eat nionood* 
tyledonous bamboos. The imagines resemble those of the Satyrines 
also in their aversion to strong light and open spaces ; they are, indeed, 
crepuscular, hiding in dark places during the daytime to come out only 
at sunset, never earlier. They are very strong, active fliers and keep 
on the wing for hours together, generally, however sticking to one beat 
in which they fly backwards and forwards. At least these are th& 
habits of the male. The females are much more rarely seen and are 
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then always flying close to tho ground round bamboo clumps or 
among bamboos in thick places in the dusk. The style of flight is 
Htttyrine : series of jerks from tho wings being brought together over 
the back between each jerk. The insects always rest with tlieir wings 
closed and are not seen at flowers. They suck up sap from wounds on 
trees. The eggs are laid on the undersides of bamboo leaves and, in 
the case of Dmophora , in bitches of from 3 to a dozen in rows. The 
larvgo, when first; they emerge, are as hairy as any moth caterpillar 
and live in company until nearly full grown. The food plant is 
Bamboos or Palms (A mat frusta). 

The morphine larva is, as far as is known, more or less cylindrical in 
shape, has the head round and thick, in some cases (Amathusia) with 
palmated lateral processes, sometimes smooth, the last segment of the 
body ending in two well separated points, short and fleshy in Dis- 
cophora . The body is covered sparsely with long, fine hairs, longest 
near bead and anal extremity but. not enough to hide tho surface in the 
least. The pupa is boat-shaped, smooth as to surface, the front produced 
out into a long process consisting of two closely applied long fine cones. 
As already stated the chrysalis is often attached to ;i perpendicular 
surfaoe, with its hack towards it. The colour of the caterpillars known 
is brown or blackish-grey with, in Dkrophora , a white or light dorsal 
band and some red, yellow or black marks. The colour of* the 
ohrysalis is either green or pinkish hone-colour according as it is form¬ 
ed amongst green leaves or dead leaves. 

The morphine egg is “ somewhat similar to that of the Sahjrincv , 
hut comparatively flat, not so high in proportion to width 4 translu¬ 
cent hard, smooth (iJkeopJiora, Thaumantia ), or obscurely facetted 
( Cleronut ),’ (Doherty)/’ That of Dhcophora lepida is flattened 
spherically in shape, slightly shiny as to surface, looking as if it were 
pitted extremely minutely all over, greyish-white in colour and of 
ordinary size. Sometimes also, in this species, there arc signs of fluff 
from the abdomen of the butterfly among the eggs of a batch. 

DESCRIPTION OF SPEGIEvS OF MORPHINE. 

3*. Dlscophora cel fade, StoJJ.— Male : upper aide purplish-brown, the basal 
four-fifths of both fore and hind wiug suffused with dark indigo-blue. Fore¬ 
wing with two obliquely placed preapical pal© oohraceous white spots, and a 
series of four or five sub terminal similar spots. Hindwing uniform except for 
the dark sex-mark on the disc, Underside oohraceous shaded with brown, 
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darkest on the outer half of tho hind wing; a broad dark-brown discal fascia 
across both wings from costa of forewing to tornus of the bindwing ^beyond 
this a lighter ochraoeons band, followed on the hindwing by obscure wkslli in 
interspaces 2 and 6 and a purplish-white diffused mark at the tornus. Female: 
upperside paler purplish brown, the terminal margins of the wings narrowly and 
evenly yellow, a broad yellow-oblique pieapical bar on the forewing, curving 
downwards and ending in two or three detached triangular spots, two disoal 
spots below middle of bar and an outer series of three subtenninal large lunular 
spots. Hindwing on iU anterior half outwardly with some diffuse yellow obscure 
spots. Under tide similar to that of the male but much lighter aud brighter 
ochraoeons, the brown shading forming obscure transveise bands of which the 
discal, broad postdiscal and subterminal crossing both wings are the moat 
prominent; an additional ocellus in interspace 3. Anteniiso ochraceous ; head, 
thorax and abdomen brown above, more or less ochraceous beneath. Exp. 95-99 
mm. 

Larva. —Anal segment with two slender processes ; each segment with dorsal 
and lateral tubercles studded with tufts of hair ; head black ; body brown with 
paler longitudinal dorsal and lateral bauds, a short black line on each side of the 
dorsal line anteriorly on each segment; legs with a spot of dark-red on 
each. 

Papa. —Boat-sliapod, broad across the middle ; head piece prolonged and 
acuminated into a bifid point; colour pale purpurascent-brown. 

Thase descriptions of larva and pupa are taken from Col. Bingham’s book. 

‘ Habits .—The habits are sure to bo very similar to those of D. 
lepida us regards all tho stages. Tho insect is found in Sikhim, the 
Lower and Eastern Provinces of Bengal, Assam, Burma, Terms- 
serim extending to the Malay Peninsula. 

3a. Dlscophom lepida, Moore.— Male and female resemble D. ctlindt, but 
in the male the ground colour on the upperside is dark velvety-brown without 
any blue reflections ; the forewing is crossed preapically by three obliquely* 
placed, comparatively large pale*blue spots with an ill-defined series of three 
or four much smaller subterminal spots ; m the female the markings, though 
similar to those in female D . eelinde . are on the upperside of the forewing all 
pale-blue, not yellow, and more numerous, larger and better defined on the 
upperside of the hindwing. Cndervkle : Male: similar to that in male D. 
eelinde, but a more or loss prominent diffuse subtei minal band irrorated with 
lilac scales crosses both wings. Female similar to the female of D. celitide, but 
much paler Exp. 30-l04mm. 

Larva (PI. I, fig. 3).—In the first stage, immediately after emerging from 
the egg the head is blaok and round, the body is cylindrical with tiny tail- 
points ; colour of body brown-yellow with indistinct row of lateral black spots, 
one to each segment. Body covered with long soft white curved hair like any 
young eupterotid moth. 
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2nd ttagiu —Head black as in last. Body yellow with lateral row of black 
•pots; bases of tho logs rod ; hairs longer even than in the 1st stage, of the 
same oolour. 

3rd Htage .—Head black. A broad dorsal yellow band with dark central line, 
flanked by a dorso-lafceral black band ; colour yellow-grey on dorsum changing 
to grey on sides; a black lateral spot on each segment 6-12 ; base of legs red. 
Body covered with long, light, fine hairs, more or less erect, all over, longest on 
dorsum. 

4th Btagt .—The head is black with the clypeus white and a white patch on 
tho vertex of each lobe ; otherwise everything the same a« in the last stage. 

5th ttages .—Head pear shapod. #narrower at vertex than at base, as bioad 
as hiuh, thick, covorcd ■with long hairs of different lengths except the clypens 
which is naked, all growing perpendicular to the surface whioh is smooth and 
dull ; colour of head black, spotted finely with yellow with a large light brown 
patch on vertex of each lobe ; clypeus yellow-brown bordered narrowly with 
black and, again, with white outside that broadly ; lower part of face light- 
brown. Body cylindrical in shape, broadest and highest slightly at middle, 
segment 2 narrower a good deal than the head ; the last segment rounded at 
extremity, in a plane nearly perpendicular to longitudinal axis of larva, ending 
in two short, strong, conical, widely and squarely separated, divergent points, 
light yellow in colour and moderately densely set with light coloured hairs. 
Spiracles rather small, conspicuous, longly oval, white, bordered thinly black. 
Surface of body dull, smooth except for a clothing of moderately sparse, 
longish, reddish-yellow hairs with some very long dark-brown white-tipped 
hairs to each segment; all haiis erect, most numerous at the two extremities of 
body, especially at the 2-4t.h segments. Colour of body bluish-grey suffused 
with blackish dorsally, with a pure white, broad dorsal band the whole length 
of body, flanked cm each segment by two more or loss distinct marks on each 
side on each segment ; there is a long lateral vermilion'mark on each segment 
6-11 being parts of an interrupted lateral band, the parts bt?tween the vermilion 
marks being indicated by light-yellow streaks ; a black speckling in spiracular 
region, a black band above base of true legs ; a whitish band above base of 
pseudo-legs; all legs brown-red in colour, their bases densely haired. L. 
59mm; B. 9mm. 

Pupa (PI, I, fig. 3o).—Is the shape of that of Orsotrmna metadata . Head 
rather small, trapezoid in shape, running out ovenly into two long, pointed, 
conical, contiguous, transversely striated processes, directed straight forwards, 
•lightly downwards, often slightly separated at base and tip. Segment 2 in a 
piece with head : broad ; the dorsal line in tho same plane as that of head and 
front slope of thorax ; broadening out to shoulders. Thorax slightly humped, 
convex, slightly caiinated in dorsal line. Wings expanded evenly and in a 
•light convex curve making the body broadest at segment 7 where it. is also 
highest;the dorso-ventral edge of body along wings is sharp. Constriction 
broad and shallow dorsally, nothing laterally. Abdomen strongly curved 
14 
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derealiy from segment 7 to ond, transverse section of the part circular, The 
pupa decreases gradually iu diameter from segment 7 to end; ventral 
line straight, cremaster inclined to it, triangular, truncated, slightly bifid at ex¬ 
tremity, stout, with two strong, rugose, ventral extensor ridges, each ridge 
knobbed at both ends ; suspensory hairs at extremity iu a dense tuft. 
Spiracles oval, of moderate size, colour of the body with a linearly oval white 
eentre. Body surface shiny, finely and irregularly rugose under lens. Colour 
when formed among green leaves is a rioh shiny green with the head-points, 
cremaster and dorsal wing-margin orange-yellow. When formed among dry 
leaves the colour is that of a clean fresh bone; pinkish dirty white with a faint 
dorsal flesh-coloured lino ; wing*veins also flesh-coloured ; some blurred dirty 
blotches laterally on thorax and first abdominal segments ; dorsal wing-margiu 
light yellow-brown, head process pinkish yellow ; the whole with minute black 
spots. L. 4lmm., of which head-process 6mm,; B. 13*5mm. at segment 7 where 
the H. is 12'5xnm. 

Habits .—The eggs are laid along the midrib of the blade on 
the underside in rows when more than four or five: sometimes 
as many as 15 together. The little larvae emerge and live together, 
looking like n patch of whitish woolly hair : and they live like 
this until the last moult, when each goes its own way. Then 
each larva lives on top of a bamboo-leaf, coating it all over with 
silk and drawing one or two others over it, thus forming a 
cell ; sometimes among a collection of dead leaves, amongst the 
green ones or along the stems of the bamboos. The larva is rest¬ 
less, wanders a good deal, making several cells during its life-time ; 
and wanders often a long way before pupating. The position 
chosen for the ohangp is generally somewhere right in the interior 
of a bamboo-olump fairly near the ground, or among dead leaves 
or rubbish where the larva often fixes its tail in a pad made on a 
perpendicular stalk or stem, lying with its head up stem ; it becomes 
dirty-whitish in colour, falls over backwards and in that position 
changes to a pupa, which is a proceeding known only besides in 
the genus Orsotriwna of the Satyrinoc. Ten young larva? were 
found on the 17th of May. They moulted on the 251nd; again on the 
26th and for the 5th time on the 1st of June ; they began to pupate 
on the 11th and the first butterfly oame out on the 22nd. This 
would mean that the larva at this particular time of year requires 
one month to complete its growth and that the pupa stage lasts 
about 11 days, most probably 10*5 days or a week and a half. The 
places where the eggs are laid are generally the beds of cool 
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nallaa or on the outskirts of evergreen jungles, in faot in any cool, 
fairly moist place. Here the butterflies are also to be found at 
sunset and for some time after flying up and down the bamboo 
glades as already mentioned once or twice before. The species is 
confined to South India and ('ey Ion. 

3£. Dlscophora tuflla, Cramer* —Male : uppernde dark-brown. Forewing 
with transverse discal, postdiseal and subterminal spots, the latter two series 
elosely approximate. Hind wing uniform except for the prominence of the 
black sex-mark and faint indications of a subterminal series of spots. Underside 
dull ochraceous brown, the basal half of the wing darker, defined outwardly by 
a still darker but obscure transverse band ending in a lilacine diffuse small 
patch on the torn us of hind wing ; both fore and hmdwing irrorated somewhat 
sparsely with short transverse brown striae and obscurely fcintod with lilac ; two 
ill-defined ocelli on the hindwing as in D. celindv . Antennuo oohreous ; head 
thorax and abdomen brown, paler beneath. Female : upper side purplish-brown. 
Forowing with three transverse series of white spots, tho inner or discal series 
continued to the costa by two large elongate obliquely-placed white spots. 
Hindwing also with three transverse rows of somewhat obscure spots, but 
ochraceous in colour. Underside similar to that in the malo, but pale. Exp. 
1)0-102mm. 

Larva. —On bamboo, living during the day in three or four leaves spun to¬ 
gether .... full-fed larva 2 inches long, colour black mottled with grey; 
a rather broad yellowish dorsal line; the junction of the segments marked 
by a thin, irregular yollow line and red spot ; body covorod with white hairs ; 
head and anal end black; tho former marked with perpendicular yellow lines. 

Pupu .~~‘Pupa white, suspended by the tail; the labial palpi prominently pro¬ 
jected ; changed to dark-brown a few hours before emergence. The 
perfect insect remains three weeks in tho pupa. 

This description of the caterpillar and chrysalis was writton by Handers aud 
has been taken from Col. Bingham’s book. 

Habits. —The insect is found in Karmra in South India, in 
Bengal, in Sikhim, Bhutan, through Assam, Burma and Tenas- 
aerim to the Malay Peninsula and was described originally from 
Ohina. Three species have been made out of the one at different 
times owing to its variability. The larva of the variety 1). indtea, 
Staudinger, bred in Kanara was similar in shape to that of H. 
lepida . Head semi-elliptical us seen from in front; olypeus 
blacit with central white line; bordered all round yellowish; a 
narrow yellow line from over vertex of head down the middle ; 
eyes blaok ; a bunch of long porrect hairs on top of each lobe of 
bead, thin, light, not hiding surfaoe in any way; similar porreot 
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hairs disposed on both cheeks ; colour of head red-brown appearing 
lighter on vertex of each lobe because of the bunches of hair; 
surface dull* Spiracles oval, black, with white centres. Surface 
of body dull, covered moderately densely with longish erect hairs 
of which some few laterally are longer than others; there is a 
subdorsal bunch of stiffer hairs on segments 3-6 making these seg¬ 
ments look brown over dorsum ; other hairs are light mouse- 
coloured. Anal flap broadly rounded at extremity, the two anal 
processes are short, conical, light-yellow and hairy. Colour of 
body light brownish-greyish with a thin subdorsal line white ; each 
segment with a dorso-lateral black mark near front margin distinct 
on segments 2-7 ; behind these black marks on segments 2-13 a 
light chocolate-brown mark: legs rose-coloured. Size somewhat 
smaller than D. hpida* The pupa is very like that of IK Iftpida, 
only differing in being smaller than the majority of pupse of that 
species. The colour is either green or bone-coloured ; when the latter 
it is generally without the black powdering of D, Upida. It will 
suspend itself backwards like the pupa of IK lepida, that is as 
often as that species, against a perpendicular surface ; when the 
pupation takes place on a horizontal surface the pupa hangs quite 
free by the tail and rather loosely: as is also the case with IX 
lepida . 

[Note. —With this paper is published coloured Plate F, which includes 
Ablnara echeriu *, Stoll,, and Eyoli* ariadne, Johannaon, which will be treated 
of later on. Ji/elanitis imene, Cramer, is figured on Plate D which will be 
published later on.] 
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PLANTS GATHERED IN AND ABOUT MUSSOORIE 
DURING 1908. 

By 

Jam £8 Marten. 

L—RANUNCULA- 

oka 

Clematis men tana, Is fairly common and blooms during April. 


Clematis Buohaaani* 
ana . 

titular is. 


Is very common ; begins to bloom in September and 
lasts a long time. 

Is very common ; blooms in September. 


Thalietrum Jelioletum. Very common plant; blooms about July. 

Delphinium dewunda* Not common ; blooms July-August. 

turn. 

IL-BERBERRI 

DACHAS* 

Berberu aristata. An extremely common shrub ; blooms May-June, 

fruit ripens July-August, is of a pleasant sub-acid 
flavour and is greedily eaten by the natives. The 
wood is bright yellow and is brought in by wood cut¬ 
ters and sold as firewood. 


Berberis nepatensie. A handsome small tree with bright green irapari 

pinnate leaves and yellow flowers in erect racemes ; 
the berries are elliptic, bright purple and covered 
with a glaucus bloom. 

The roots of these and other varieties are sold by 
the hill men under the common name of “ Rasaut”. 

m -CRUCIFER A 

Aasturtium etfieiual*. Common in most streams. 

Arabis Alpma . Occurs, but not frequently met with, in and dose to 

the station. 


Catpella Bursa-past qvU* 

IV-VIOL ACE A 

VitUa eiunsoens. 

V*—POLYGALA 
OSSA 

Pol yy ala crotalariode*, 

VL—0 AR YOPH Y U 
IiaCBA 

Cgpfifpkita eerastiodet. 


A common weed, flowers here in April. 
Common everywhere. 

Growing on rooks. 

In bloom May, June, July. 
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Lyehnitmtan*, 
Stellaria media, 

VH—HYFKRICA- 
CXM. 

Hypericum patulvm . 

Hypericum eMeoidee. 

VUI.-MALVA 

€S& 

Malva r&tumiifolia . 

.%&* hum t lit. 

TKespeeia lampaa. 


Bembato malabarieum, 

IX.TILIACEiE 

Ortwia oppoHtifalia. 


JL LIHIACEAC 

Reiuwardtia trigyna, 

XI.GIRAKI- 

AO&Jtt. 

#*ra*4vm 


Throughout the rainy season. 

A common weed; flowers during the rains. Canaries 
are fond of this Obickweed. 


Common along all road sides and blooms more or 
less throughout the summer and wet months. 

Found 1st September in full bloom. 


Very common, found it in flower in .Time and again 
in August. 

Found on cart road below 5,000 feet, not in flower 
in August. 

Found in warm valleys during the rains, bears 
large bright yellow hibiscus-like flowers with a dark 
crimson centre, a plant well worthy of cultivating 
in hedges. 

The silk cotton tree occurs in the lower valleys. 


Common on the lower hills and warm valleys ; the 
leaves are lopped and stored for fodder for winter 
use; the bark yields a strong fibre ; it saponifies 
when nibbed and agitated in water and is used in 
this state as a hair wash by the hill people. 

Common iu the lower hills and along streams. - 


Common everywhere, blossoming throughout the 
rains. 


Geranium imllichu Flowers in September. 

tffettm. 


Oeedlie eornirulata. 
OxaUt aoeteteUa, 

Impatient baltamina. 
Impatient teabrida, 


With yellow powers. 

f - 

With purplish-pink flowers, are very common weeds 
and are a perfect pest in our gardens. 

Flowers, light pink, in bloom now—August. 

Flowers yellow brown, spotted, 
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XU.-RUTACEAE 

Boenninqhautenia 

Mi/Ura. 

Zantomytum alatuw. 


Murray a kamigii. 


Ck&rela set rata. 

xra- AQUIFO- 
LIACEiE 

llrep dipyrma. 

XIV.-EHAMNBAI 

Zizyphu* oxyphylla. 

XV-VITACE^L 

Vitin hint alay a*a. 


Vitis parr {folia. 

XVI-SAPINDA 

CM. 

Jdtoulv* indie*. 


Ae»r obhngum. 


XVH-ANACAR 

MAOM, 

Mut eotinui. 


Commonly known as the bug or flea plant; vorv 
common ; flowers in August. 

Called by the natives M Tej-bal,” The wood which 
is armed with strong blunt prickles is extensively 
used for walking sticks, also for other ornamental 
purposes, ex. gr ,, picture frames, the edgings of brack¬ 
ets, tea trays, &c. 

Common in warm valleys ; the aromatic leaves are 
used as a condiment and are sold in the bazaars under 
the name of u K4ri-p6t,” 

In most of the warmer parts. Flowers May to June. 


The common Himalayan holly, flowers April, May 
and Juno, fruit ripens in October and November. 

Common in waste lands and near villages. The 
fruit is subacid and is eaten. 

A very common extensive climber ; the foliage 
turns red in the autumn and lends a rich colouring 
to that of the tree it grows upon. 

Grows on rocks and trees, flowers April. 


Abundant ; flowers about April, fruit ripens during 
October. The wood is used by turners and is made 
into cups, vases, platters, &c. 

In Chamba the fruit is soaked for several days, the 
husk removed and the embryo thus removed of its 
bitter principle is ground and mixed with flour for 
food. It is considered a relish by the hill people. 

Is the only maple I have found at Mussoorie in 
flower in March, the winged fruit remains long on 
the tree. 


Occurs in most valleys; it blooms March and April, 
when one may see its panicles of pretty purple 
flowers hawked about the Mall for sale. 
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Hhnt paviflora. 


Pittaci* integerrima, 


Odim i wodisr. 


XVm-CORIARI 

AC»Jfc 

Cvriaria nepalansit. 


m-LiauMi- 

NOSUBS. 

Crafaloriu alb.da and 
0. te*tilifiora. 

Trtfvlium repent 

Iniigoferu atropur- 

puna. 


JLttragalut huew* 
phmlHM. 


The wood is very pretty, being of ft bright yellow 
with brown veins; it makes very pretty picture 
frames. 

Is not, so far as my knowledge goes, found in the 
immediate vicinity of Mussomie, but I have come 
across it in the Aglar Valley and along it to its junc¬ 
tion with the Jumna Rivor. 

This handsome tree was once very plentiful near 
villages on tho lower hills about Mussoorie and 
across the Song River opposite Rajpur, but unfor* 
tuuately owing to its value ns a charcoal wood it is 
now all but extinct. 

It is far and away the prettiest of our Indian 
woods. The heart wood is beautifully mottled with 
yellow and brown streaks, is hard and durable and 
takes a high polish. 

The tree produces horn shaped galls which are 
collected and sold in the bazaars under the name of 
“ Kakar eingi.” 

Found on the lower dopes ; flowers during March 
and April A handsome spreading tree, the branches 
are extensively lopped for fodder and from incisions 
on the trunk a gum used by dyers exudes and is 
collected and sold. 


Common at Mussoprie ; flowers April; fruit ripens 
in June ; is eaten by the hill people. 

The wood is very hard, of a grey colour and often 
beautifully mottled and makes pretty frames. 


I have found both near cultivation below Mussoorie; 
flower during the rainy season. 

Clover. Very common; flowers in rains and well into 
Autumn. 

Is the commonest of the wild Indigo species up 
here. It flowers during June and July, the flower 
buds which are subacid are plucked and eaten by 
the natives. 

Common on the south face of the hills. Flowers in 
May when it looks very pretty with its pale yellow 
flowers lying against the silvery white leaflets. 
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Leepedaza eerieea. 

T/raria neyleata. 
OugHnia dalbergioidfH. 


Zh*mod*»tn tUimfolium. 


View rigidula. 
Erythrtm iubtrwa 

Hut e a frondmta. 
Jhieraria tuherom. 


Phanoiue trilobn* 
Vigva rfirillafa. 

AttjIonia if'iirabwoidt*. 
Rhy ut'koiui hima fa nrt s ' 
Flemhtgia vent Ha. 

Vania tora. 
Ceffsalpinia *t>. 

Haukinia mhlii. 


U 


Met with along the Raj pur road ; flower* about 
J une. 

Found on the cart road in flower during August. 
Found on the cart road ; it occur# largely on the 
outer slopes. The tree comes into bloom about 
March, and just before the new loaves appear, when 
it affords a very pleasing sight. The wood is strong 
and durable and is in great demand. 

Grows plentifully at Mussooric ; flowers towards 
end of the rainy season when the shrub looks very 
pretty. 

Found on the grass slopes ; flowers about August 
and September. 

Lower hills below Mussooric. The tree is a 

lovely sight when in flower during March April. 

Lower hills below Mussoone. The tree is a 
lovely sight when in flower during March-April. 

Found on the cart road below Blmtta village; flower# 
during April ; the juicy tubers are eaten by the 
natives during the hot season and arc considered 
cooling and refreshing. 

Flower# during September and October. 

Trailing on grassy slopes : flowers during Septem¬ 
ber. 

1# very common ; in flower August and September* 
Flowers early in August. 

Growing on grassy slopes ; flowers in September. 

On cart road ; flowers during the rains. 

Found in damp localities in the lowor valleys; in 
fruit during September. 

In most valleys, a large climber, in favourable loca¬ 
lities attaining a groat length reaching to the tops 
of the highest trees and spreading from tree to 
tree, thus doing considerable damage to Forests 
where it occurs. It sometimes attains a great girth, 
being several feet in girth. It is of great value 
to the agricultural classes yielding a coarse but 
very strong fibre for ropes. The leaves are gathered 
and sold for platters, &c, 
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Banhinia rrtuta. 

Mimota rubioautu. 

A facia Initio 

Albhsia mollis. 

XX~R08ACBm 

Prunn* pudduvi. 

prunut armeniaca, 

Prlmepia ntW*. 

/tubus jhtnionlatui. 

Hub us macihrUuH. 

Hubu$ eUipticua 

Hubu* Hftotnu 


Occurs between Rajpur and JherripAm, where the 
trees arc seen with their trunks much disfigured 
by excessive tapping for its gum. 

^Semru*’ or “Semla” “gond” not unlike gum 
Arabic and used largely in medicine. 

All along the lower slopes of the hills up to 
about 4,000 feet. 

Is the only one of this family J have met with in 
these hills and it occurs only in the lower hills below 
4,000 feet, appoars to flower throughout tho summer. 

One tree close to tho spring on the Spring Road : 
flowers in June, 

* 

The wild cherry is fairly common at Mussoorie, 
flowers here during November ; fruit ripens the fol¬ 
lowing April, of a pleasant bitter sweet taste, makes 
a good cherry brandy. 

The wood is used for walking sticks. 

The apricot, largely cultivated by the village people 
and Europeans. 

The r ‘ Bhekar " of tho hill men is found in all open 
warm places ; flowers during the rainy months. The 
kernels yield an oil used for burning. 

This larger rambling climber is met with in all 
shady jungles, the fruit which is a large black or dark 
purple dupe is collected and brought into the station 
for sale, is sweet and palatable and makes an excellent 
jam. 

Flowers April, fruits in June and July. 

A trailing shrub armed with flattish prickles, is 
common ; flowers in April ; fruit ripens in June or 
July ; is edible. 

The “ hinsar ” or *anohu” a largo shrub with 
stout branches armed with very sharp prickles, is very 
common. The yellow raspberry flavoured fruit is 
very palatable. 

A large spreading shrub, branches covered with a 
greenish white powdery bloom and recurved sharp 
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Rubnt latiooarput, 

Fragaria indiva 
Ftagaria vmta. 

Potentilla anjyrophyl- 

la* 

Agrimonia eupatoriuir. 
Rota mot chat a. 

Rota tericoa. 

Rota maerophyUa, 

Py rut pathia. 


Pyrut fanata. 


prickles ; flowers during April or May ; fruit ripens 
about June; it is sweet and is eaten. 

A spreading shrub, branches purple, pendulus and 
often rooting at apex, armed with few small prickles, 
flowers dark piuk, fruit dark red black when fully 
ripe ; flowers early in the hot weather; fruit ripens 
about May ; it is sweet and palatable. 

Both these Strawberries are met with at Muasoorie; 
flower during rainy season ; fruit ripens in September. 

Found on road to Municipal gardens; in flower 
in September. 

Common ; flowers August and September. 

A pretty climbing rose ; it comes into flower in 
April and remains in bloom for about three months. 
The white sweet scon tod petals gathered by the 
natives and rubbed up with sugar, constitute con 
serve of roses “ gulkaud 

Occurs at Landaur on the Upper Circular Road ; is 
not very common ; it appears to love shade ; flowers 
in June. 

Frequently met with ; it is an evert shrub with 
smooth green branches with straight prickles. The 
bark peels olf in long thin strips ; flowers in May ; in 
fruit during September.. 

The common medlar. It flowers during March and 
ripens its fruit in November-Decembcr. The fruit is 
oaten when over-ripe, in which state it tastes like 
jam. # 

The wood is compact and tine grained and takes 
a high polish and is much sought after for walking 
sticks. 

The stools of younger trees form very hardy stocks 
for budding English and other varieties of pears 
upon. A friend of mine exports seeds of the 
tree to Australia for this purpose. 

At Jabar-khet ("Landaur); flowers during April; 
in fruit in August. 
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Pyr*9 fitUloia. 


f'rata gut rrenulata. 


Cottneaxter bacillarit. 


Cote waster micro* 
phylla . 

XXI-SAXIFR¬ 
AGES 

Sami frag a oiliata. 


Sami frag a ditmrtifvlia 

Partins tin nubiftfila. 
fhutzta stamina a. 

XXn-ORASSUL 

AOSJB. 

tia lunch oe spatkulatn. 


Mum trijidnm. 

Si (tow msut ninth. 

XXIH-LYTH- 

ftADBm 

IFood./brdte jtoribnnda. 


At Jabar-khet (Landaur); flowers during April; 
in fruit in August; the bloom covered red fruit in 
September looks very pretty. 

The Hawthorn, is common. It blooms in April; 
fruit au orange-red dry drupe containing five triangu ¬ 
lar one-seeded nutlets, ripens in the cold weather. 
The vernacular name is “ ghingaru n and the fruit is 
eaten and the straight spiny branches are in great 
demand here for walking sticks. 

The ** RaunfT or *' Huinsh ” is common in most 
shaded localities, the wood is white and very hard and 
is much sought after for walking and " Kliud ” sticks 
and in consequence one never meets with a tree that 
has not been repeatedly cut and mutilated; flowers 
in April-May ; the fruit ripening in July. 

A much-branched prostrate evergreen shrub, met 
with everywhere, growing against rock* and banks : 
flowers in April-May : fruit August-September. 


Is very common on rocks about Mussoorio, attain¬ 
ing quite a large size in favourable situations, bears 
pretty pink flowers during March. 

Is less common ; it blooms in September ami bears 
pretty yellow flowers. 

Not common, it blooms here in September. 

Blooms in April and May and makes a great show 
with its pannicle* of waxy-whit© flowers. 


Growing in rooky ground on the road up from 
Bajpur ; not found much abovo 4,000 feet; flowers 
during the rains. 

Is common on trees and rocks ; flowers during the 
rains. 

On rocks : flowers early in May. 


Common in the Valleys below Muasooria Flowers 
at the beginning of the hot weather. The flowers 
secrete honey, They are collected and exported under 
the name of “ Dhawai ” to the Punjab for dyeing silk. 
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XIZV^ONiaRp 
A OWM. 

Hpilobium royleannm. Not common ; it flowers in August. 

i Knot kora *p A common weed, appear to flower throughout tin? 

ftmmnor and Baton, 

XXV.-CUCURB 
ITAC VM. 

Zohmria umbellata. Flower* in June ; in fruit in September. 

XXVI-BEGONI. 

AOSJB. 

Begonia pieta and Be* Arc very common, found growing on rocks and 

yonia ammna, hanks ; flower during July. August and September. 

xxm-ncoi- 

DM 

Mo Hugo xtriota. Common ; flower* in August. 

XXVm-UMBSL- 

UFBRJB. 

Pimpinrll*diversifrfia. Common : blooms in July and August. 

fferacleum caneeeens. Common in all shady localities ; it blooms in Sep 

tember. 

fUraolmm oandimnx. This large leaved variety is also very common ; 

blooms in April and May and again in September. 

XXDL- ARALI- 
AOBJBL 

Aralia caekemiriva* Occurs but is not very common, Flowers in August 

and September. 

ffedera keUr. The Ivy is very common, clinging to trees and rocks 

by its bunches of adhesive rootlets. 

XXX.—CORN 4- 
OBAL 

remits mpitata, Vernacular “ bhamora Flowers during the sum 

met; fruit ripens in November and December ; is red 
when quite ripe and is edible. 

Corns maerophylla. Grows into quite a moderate sized tree, Flowers 
April and May, fruit ripens in September, October. 
The leaves are lopped for fodder, the fruit is eaten. 
Vernacular “ Kagshi f1 . 

(Jomus obteng*. Flowers during the rains. Fruit ripens in cold 

4 weather. 
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xxxi-oAra- 

FOL 1 AOB M 

nfrernam cotinifolium , 


Lonitiera quinqueloou* 

laris t 

Abelia triflora, 

XXXII.—RUBIA- 
CMB. 

Argostrmma vsrtioilla- 

turn. 

Leptodfrmis lanosolata 


Rubia oor difolia. 


Galium aoutwm and 
Galium rotundifolium. 

XXXin-DIPSA- 
C3SJK. 

Dip* mu* inertnit. 

XXXIV-OOMPO- 

8 XTJB. 

A afar asporufus. 


Solid ago sirgensursa, 
Myriactl* walHchii. 

JDiohrocephala lattfolia 
Logger a alata, 

Gnapkalium hypolm 
eum and GnapJtaUum 
lutoo«albUw. 

Inula ouspidata 


Flowers during April; fruit ripens in July. The 
wood is white, is tough and elastic. The fruit is 
sweetish and is edible. 

This honeysuckle is very common at Muasoorie ; it 
bears during April pale yellow scented flowers. 

Common ; flowers during the rains ; branches are 
lopped for fodder. Vernacular “ Male.” 


Found growing on damp rocks on road from 
Rajpur below Jberripani ; flowers in August. 

Very common ; growing on rocks along road sides ; 
bears largo panicles of pinkish white flowers, the leaves 
when crushed emit a very fetid and offensive odour. 
Vernacular “ padera 99 , 

This trailing plant is common *, the root known by 
the name “ Manjit ” is dug up and sold for the rod 
dye it yields ; flowers during the rains. 

Are common road side plants ; in flower during the 
rains. 


Common ; flowers during September and October. 


Is the only variety I have so far collected. It 
comes into flower in Septcmbor and is fairly 
common. 

Flowers towards the end of September. 

Is very common \ flowers in June and remains long in 
bloom. 

Common; found in flower in October* 

Common ; flowers late in September and October. 

Common plants; flower during the rains. 


Common ; flowers in September, the root is used in 
the preparation of (t Snr n by the hill people. 
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ftclipta ereeta. In fields about villages below Mussoorie; all parts 

of this plant are medicinal. Vernacular “ Bhangra 

Galintoga purviflora. A very common weed ; flowers in the rains. 

Bident pUeta and Both very common ; plants flower September and 

Bidene wallieMt October, 

Artemisia veetita. Is very common; flowers daring the rains. 

Serratnla pallida , Is very common and flowers in the rains. 

Gerbera lanuginosa. Grows everywhere ; abundant on rooks and old 
walls. The white coating on the under side of the 
leaves u cupphi ” or “ kapas ” is colleoted by the 
paharis as tinder for flint and steel, 

Kohinopi op. Not yet fonnd in flower, 

Aintllaia apterj. On road to Municipal gardens : flowers before the 

rains. 

Orepit fmtida. Common in fields below Mussoorie : in flower 

throughout the summer months. 

Crepi* japoniea On Vincent’s Hill north slope above Municipal 

gardens. 

Laetuea ecariola. Common everywhere ; flowers August-Septembev. 

lantum maerorhiza, Common ; growing on rocks and old walls ; flowers 

throughout the summer and wet months* 

Prenantke* bruno - Common in shaded localities ; flowers September. 

niana . 

Soneku* oleraoout. Very common ; flowers in September and October. 

XXXV,~CAMPAN 

ULACSJK. 

Campanula colorata, A common road side plant ; flowers throughout 
the summer and wet months. 

Campanula argyro* Found on rocks ; flowers in September. 

trieka. 

xxxvl-muca* 

cam 

Andromeda onalifeUa. Found in Mussoorie in forests but is not common. 

Vernacular name •' Aiyar” or " Ainyar” ; the leaves of 
this tree are considered poisonous to goats ; flowers 
here in April. 
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JRknMvnitim arto- Common and associated generally with the oak 
(Qturcua incana). It flowers in Maroh and April 
when it bears large crimson showy flowers which 
make an excellent jelly. Vermicular name " Bums/’ 

XXXVII-PHIWU- 

XtACRJE. 

Androtaco lanuginosa. Common ; growing on rocks and banks. Flowers 
April to July. 

XXXvn Cal-STY* 

RAGS m. 

iS ympUm* oratagoide*. Found growing at Landour. Common in fruit in 

October. The bark is used as a dye. Vernacular 
“ Lodh.” Leaves arc lopped for fodder. 

XXX VIIL—OLKA* 

GSJB. 

Jasminum dfspermum. Crowing near the Brewery. Flowers in hot weather. 

Jaxminum hutnib. A scandent or half erect shrub with dark green 

foliage and yellow flowers , blooms duriug the rains. 


Ligustrum eompaotum, Found on Vincent’s Hill, flowers in September 
October, 

XXXIX* — APOC Y- 
MAORJB. 

Cariosa rarandas. Valleys below Mussoorie ; blooms in winter and sum¬ 

mer months ; the fruit is black when quite ripe ; is 
sweet and is oaten. The shrub is cut and used for 
fencing fields. 

A variety bearing large fruit is extensively culti¬ 
vated in gardens on the plains, the fruit of which is 
greatly esteemed. Vernacular “ Karaonda.” 


ffolarrhuna antidysen- Common in lower valleys below Mussoorie. It 
tvrioa, bears in the hot weather large cymes of sweet-scented 

white flowers, the bark is very bitter and is used for 
dysentery whence its specific name. The seeds too are 
bitter and are sold under the name of “ Talkh 
indarjau ” and are used medicinally. 

XL.—ASCL&PIA- 
DACJSJB. 

Lamia trtonta. This climber is found in the warm valleys J&elow 

Mussoorie. I found it in flower about the end of 
March above Bajpur. The flowers emit a high, 
somewhat disagreeable odour. 
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CJyMncbum dalhonite 
Martde*ia roylci. 

Marfdmia temoin^ma. 


L.LOGANIA 

CBM 

Ituddleia panioulata. 
Gardneria anyuxtifalia, 

LI.-GENTIANA- 

CSJB. 

Emaonm UlmQonum. 
Qentiana Anrroo. 


(Jettiiana urgentva, 
Suxirtia a lata* 
Swtrtitt vhWata. 


Ualtnia elliptic a. 

XJX--BORAGINA- 

0**. 

OffMa tfiywa. 


A twining rather hairy ahrnb t flowers in August. 

A large twining plant, juice milky. Flowers here in 
July-August. Fruit in September. 

Does not ascend much above 3,000 feet, but is cent 
mon everywhere along the. foot of: the hills. The 
Khair Forests in the Dun are full of it. From 
the bark of this plant the “ Gurkh&s" obtain a 
fine silky fibre which they spin and plait or twist 
into very strong fishing lines: vernacular name 
“ Marwa.” 


Found on cart road at about 5,000 feet, probably 
occurs higher ; in flower during April. 

A scrambling or scan dent shrub, does not appear 
to be common up bore, as, so far I have mot with one 
plant only. Flowers here in Juno, 


Common ; flowers during the rains. 

This handsome plant is found in one locality only 
up here on Mias Swetenham’s Estate. The hill and 
one of her houses being named after it. Flowers here 
about October. 

Found in flower during April. 

Flowers here during August and September. 

The “ Chirecta ” of the bazaars is very common, it 
flowers during the rams and when it begins to wither 
is collected, tied up in bundles and sold. 

1 have no doubt that other varieties of Swertin 
occur up here, but so far I have only met with the 
two noted. 

Found on all hill sides in all shady localities. 
Flowers during the rains. 

Is common in the Dun and ascends up all the 
warm valleys into the higher hills. Flowers in March, 
fruit ripens about June. The viscid sweetish pulp is 
eaten and is used as gum for sticking paper, src : #r : 
boys* kites. Vernacular name “ Lassora.” 


26 
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Skretin Imvu. 


Oynoyhtsum fureatum. 


UU-OONVOLVU 

LAC1JS. 

Convolvulus erven*!*. 

EvoUulm aUinoideg. 

Porana panic alata. 


Cue tut a rtflema. 


UV.-5 OLANA 
OKA 

Sola num rerbaeoifo- 

Hum . 


Solanutn indieum. 


Phytali* minima. 


Phy*aU* peruviana. 


Is also ft very oommon Dun tree, ascending to about 
4 000 feet. The branches are lopped for fodder. 
Vernacular “ Chamror ” Flowers about March. 

Common on all road sides and elsewhere. Flowers 
during the rains. Commonly called the 4t forget* 
me-not.” 


Common, blooms throughout the rains. 

Common on the grass covered lower slopes and old 
Abandoned fields. Appears to flower throughout the 
year. 

Found in all the warmer valleys, blooms about 
October when the plant looks very pretty covered 
with a profusion of snow-white scented flowers. 
The twigs of this climbing plant are used for making 
baskets in the Dun, 

The Dodder, vernacular “ Akus-bel ** is a most 
troublesome parasite. It quiokly spreads and gen¬ 
erally kills the host it grows upon. It ascends from 
the plains into the hills to about 6,000 ft. I noticed 
some fine Durante hedges in Debra that were com¬ 
pletely smothered by it and were, I do not doubt, 
finally destroyed. It is a favourite remedy with the 
natives who use it for poultices and fomentations in 
cases of swellings of the joints and Rheumatism. 


Found on the cart road about 4,000 ft. and again 
above the Bajpur Road at 6,000 ft. appears at all times 
to be in flower and fruit. Vernacular “Bau-tamA 
khu.” 

In waste places below Mussoorie ; flowers and 
fruits throughout the year. All parts of this plant 
are medicinal. Vernacular “ Bhat-kataiy*.” 

Common on all waste places, in flower and fruit 
during the rains. 

The “ Ttppari ” is a garden plant and is cultivated 
extensively for its yellow Gooseberry like fruit. 
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Niean&ra phytaloides, 

Datura stramonium. 


LV—SCROPHU 
LARIN ML 

Sorcphularta himaUn 
Hi. 

Mam* rugosus. 


'/bronia ooraifolia . 

Leptorhabdox bent ha* 
miana. 

Pi&ieularis oarnosa. 

LVI-GESNERA- 

cam* 

Chirita bifolia. 


JPIatyttemma viol Me*, 


LVTL—ACANTHA- 

GU. 

Strobilantha dalhouiU 
aims. 

Strobilantha alatus. 


Justieia Amplest. 

Adhateia vaHea 


Is a very common roadside plant and bears showy 
blue flowers during the rains and fruits in October. 

The thorn apple is common on all waste places 
chiefly near houses ; flowers during the rains. Variety 
“ tatulft ” bearing purple flowers is also found. 


Common : flowers during the rains. 

Common in shady damp spots, flowers throughout 
the mins, a pretty little plant bearing light blue 
flowers. 

Found in old fields below Mussoorio. In flower 
during tlio rains. 

Found on Gentian hill, in flower during Septem¬ 
ber. 

Is very common, growing in grass ; Flowers during 
September. 


Is found in Mussoorie on rooks in shado, but it is 
very common on the Rujpur Road below Jherri- 
pdni. A pretty annual, bears long purple-blue 
Gloxinia like flowers. 

This pretty little plant is very common here 
covering all large moss-grown rocks, bears during the 
rains dark-blue violet shaped flowers. 


is very common and flowers annually August to 
October. 

So far 1 have found this in the old Botanical 
Gardens, in flower in September. 

A very common roadside weed on sunny or dry 
aspects. 

In all the warmer valleys up to 4,000 feet; verna¬ 
cular M R&nsa” or * Pia-bansa.” The leaves are 
considered medicinal. The wood is burnt into 
charcoal for gunpowder. 
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ZHeUptera hupkuroi- Very common roadside weed, flowers throughout 

&**' summer and rains and well into winter. 

LVm-VKRBBKA 

OUL 

Verbena officinalis. Found on Gentian Hill, not common. In flower 

during September. 

Vitem negundo. Common below 4,000 feet. In flowor during the 

Hummer and rains. Vernacular “ Kamalu The 
leaves are used in native medicine an a poultice and 
for fomentations in Rheumatism and swelled joints, 

UK —LABI ATS*. 

Pled rant hut Zerar- (Common : in flowor during September. 

(Harm*. 

PUctranthus rugotu*. Common ; in flower during September, 

ftlshfiltzia polyetaehya, Found in old Botanical Gardens. Flowors in Sep¬ 
tember, Found iu other parts of the station since. 

Mioromria hi flora, A very common roadside plant growing on rocks 

and banks. Flowers from Summer woll into Autumn. 

« 

Salvia lanata . Very common in alJ rocky slopes and banks ; flowers 

during the Summer, 

NcpHa leucophyUa , Common on moBt stony dry waste places. Flowers 

throughout rains. * 

Nopeta yraclliftora. Found in flower in October. 

Nepeti i govanianu. Common : flowers in September, 

Granite me vertiooler . Very common, growing on rocks and banks* 

Flowers during rains and woll into Autumn. 

LX.—PLANT AGI 
NBA 

Wantage major. Very common in Debra Dun aud probably occurs 

at Muasoorie but I have not met with it no far. 
Flowers there during Summer and rains. Canaries 
relish picking out the minute seeds from the spikes 
when offered them. 

lxl-nyctaoi. 

NCAL 

Beerhaavia repent. Common on cart road on dry waste places Found 

in flower in April. 

LXn.—AMARAN. 

TACIS. 

Celetia argentea. Common in fields below Mussoorie. Flowers in rains. 
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Oyathula foment om. 
Mrua tcandent. 
Aekyrautke* aspeta. 


Aehyranthee bidentata. 

LXm-CHKtfOPO 

mkGKx. 

('honopodhim albu m . 


Chenopodium opftH- 
folium. 

LXIV\—POLYGO- 
NAOSJB. 

Polygouium recumbent. 

Poly f/o man ample it i- 

cattle* 


Polygonum avieularc. 

Polygonum alatum. 
Fagopyrtan oymomm. 


A very common, troublesome slirub. Flowers 
during the rains. 

Found above cart road, climbing on bushes. Flowers 
throughout the rains, 

Common everywhere. Vernacular ** Chirchita”. 
All parts of this plant—the seeds, leaves aud roots—arc 
used medicinally in native medicine. Flowers during 
the rains. 

Js also common and flowers during the rains. 

Several varieties of the goose foot are found in and 
about Mussoorie. 


Is very common about all waste places. A tall 
growing variety with large leaves is extensively 
cultivated in the hills and asoends to very high 
elevations and is found growing in villages in the 
mid-Himalayas up to 9.U00 feet and forms one of the 
staple foods of the hill people. Vernacular •* Bathu ” 
or “ Batliwa”; a rain weather crop. 

Is also a common Mussoorie plant. 


Is very common. Flowers during the rains. 

This really pretty plant is very common during the 
rains. Two varieties, one with white and a second 
with red flowers, occur hero. The former is more 
common than the latter. 

Common j of very variable habit; flowers through¬ 
out the mins and well into October, 

Flowers September-Octobcr. 

Is very common and bears large panicles of white 
flowers from August to October. Two varieties 
of Buckwheat, one with slightly bitter seeds. Ver¬ 
nacular “ Phapru *’ and the other sweet seeds 
M Phullen ” are largely grown by the hill people 
of the mid-Himalayas and are cropped at very high 
elevation. 
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Mumem 


Rumex nepaUnti*. 

LXV.-TH EYMEL 
jBACSAC. 

Daphne cannabina. 


IVikttroemia oanetcene. 


LXVL—LORAN- 

thaceje. 

Loranthus longifloru*. 


Viscum album. 


Viecum japonic,urn. 

LXVIL-1CUPHOR- 
BXAOXJH 

Euphorbia nivvli*. 


Sarcococca pruniformit. 


Andraehne ovrdtfolia* 


PkyllantkHB emblicn. 


Is a very common weed. Blowers Hammer and 
rains ; bears very pretty pink whorls. 

Is the common Dock up here and grows plentifully. 
Flowers in Hammer and rains. 


Vernacular “ Satpura ”, Is plentiful in most shady 
localities. Boars large heads of white flowers through¬ 
out Summer and rains. From the inner hark a strong 
coarse paper is made. 

Isa very common shrub up horn, Flowers during Sep * 
tembor-Oetober. Has a very strong bark from which 
good fibre could be obtained. Vernacular “ Ohamboi 


A very common pest in the Dun where it attack* 
most trees hut chiefly the #i tun ” and “ shisham T \ 
It ascends into the Muasoorie hills but is not common. 
Flowers in January and February. Vernacular 
•* Bknda 

The common Mistletoe is very common up here, 
found growing on Apricot, Walnut and Cherry trees. 
Flowers about April: ripens its berries during Novem 
her and December. 

This leafless parasite is found on Quercut mmm, 
generally in flower about July. 


Is very common, covering the dry rooky slopes of 
the hills above Rajpur. Flowers during the hot 
months. Vernacular “ Thor M . 

This small evergreen shrub is found in most shady 
localities. Flowers about April-May when it forms 
good material for vases and table decorations. 

Is a common Mussoorie plant. Flowers about Hep 
temper. 

Vernacular “ Aonla.” Found plentifully in ike Dun 
and asoending into the warm valleys below Mussoorie 
to about 4,000 feet. Flowers during the hot months ; 
fruit ripens late in winter. The fruit is made into 
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Phyilanthus pattifo* 
Urn. 

Putranjiva roxburghii. 


Rridelia r*tu*i. 

Jattopha eic/'ca*. 

Trewia tiudiflora. 

Sapiuw tffbifrrutn . 


Mattotui pkUippinsn 


preserve. The leaves and bark are used for tanning 
leather. 

Is a common roadside plant, it flowers during 
September, fruit ripens end of October. 

Is found in the Dun and lower valleys about 
AXussoorie. Flowers during the hot months, ripeniug 
its fruits during the ensuing cold weather. The 
nuts are strung into rosaries and tied round the 
necks of delicate children to ward off disease. Hence 
its vernacular name “ Jia-pota M or *' Jia-putra.” 

Is also a common Dun tree. Flowers during the 
rains, frnit ripens cold weather. Vernacular “ Gond 
ni ” or “ Goli.” 

A very common hedge plant in the Dun ascending 
to the foot of the hills, quite common at Rajpur. 
Vernacular Wilaiti Arand ” or “Sufed Arand.’ 
Appears in flower and fruit throughout the year. 
The seeds are medicinal. 

Common on banks of streams in the Dun and 
up the Jumna valley. Flowers during the hot 
months, fruits during cold weather. 

Vernacular “ Tar charbi,” a small crooked gnarled 
tree. So far as my memory serves me this was 
introduced to the Dehra Dun but is now found as 
au escape all over the Dun, it resembles the Shisham 
in general appearance. Flowers during rains, fruit 
ripens in cold weather. 

Vernacular ** Kohni, ” is a very common tree m 
the Dun and ascends up all the warm valleys 
below Musaoorie to above the cart road—4,500 feet, 
flowers during the warm weather and fruits during 
cold weather when the tree becomes conspicuous 
being laden with bunches of globose capsules which 
are densely covered with a bright red powder; 
vernacular “ Kamela.” In Kamaon the berries arc 
collected in coarse blankets “ Kammal ” through 
which the powder is sieved, whence probably its 
native name. The powder is used extensively for 
dyeing silks and in medicine as a vermifuge, I have 
found it one of the safest remedies for worms iu 



m JOURNAL , BOMBA Y NATURAL HISTORY SOCIETY, Vol. XIX. 


LX VIIL— URTIC A 
CEJE. 

aa#fra/i#. 


Trima pvlitoria. 


CanmbU tativa. 


dog» and other animal*. The Heeds are often used 
to adulterate " bai-berang M which are the Heeds of 
Embelia rtbes* 1 noticed in Ohamba the bill people 
chewing the leaves of “ Rohni 99 in place of w Pan.” 
It possesses an agreeable aromatic taste. 


Vernacular " Kharik, ” is common throughout the 
Dun and ascends here to over r>,000 feet, generally 
about village areas. The wood iB yellowish and 
is tough and elastic. The leaves are lopped for 
fodder. Flowers during the warm weather, fruits 
in rains. 

Vernacular" Khogsa,” fairly common on the lower 
warmer slopes generally on waste lands; the h aves are 
rough and are used as sand paper in polishing horn, 
the bark is strong and yields a good fibre. Flowers 
during the hot months, fruits in the rains. 

The Indian hemp, vernacular "Bhang,* 1 is acorn* 
moil weed up here, wherever a field is lef t fallow for 
a season the “bhang” grows up thickly to the 
exclusion of all other vegetation. Farther m the 
interior it is grown as a field crop chiefly lor iln fine, 
excellent fibre which the paharis spin and weavo into 
a coarse canvas, also used for nets and fishing lines. 
The seeds form an article of food, are roasted or 
parched and oaten, apparently with great relish, mixed 
with equal proportions of Amaranth seeds similarly 
treated. Besides the? above uses this useful plnnt 
yields three distinct drugs. 

The flowering tops of the female plant which are 
fully charged with gum are driod and sold under the 
mime of “ G-anga.” The gum * Oh arras ” is extracted 
by rubbing the plant briskly between the palms to 
which the gum readily adheres and is scraped off and 
collected for the market. The dried coarser leaves 
ate sold under the name ts Bhang.” 

It is perhaps curious that while the English word 
canvas is derivod from cannabis the pabari name 
" Bhaugeia ” has for its origin “ Bhang.” The seeds 
produced under cultivation are much larger and 
contain more oil than of plants that grow up spon¬ 
taneously* 
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Morns alba. 


Mbrus $er rat a. 


Atoms indina. 


Cultivated, flower* and fruits during the summer 
months. Is planted in avenues along roads in the 
Dun, the leaves furnish food for silk worms ; fruit 
eaten. 

Planted and wild at Mussoorie, very common, both 
species are commonly known in vernacular as ° Tut” 
or " Tnnt.” Flowers and fruits during summer. The 
wood of both these trees is tough and elastic, cleans 
well and takes a beautiful polish, is put to a variety 
of uses but more especially for racket and tennis bats. 
It is generally of a yellow-brown colour often mottled 
with dark markings. 

Very common in Dehra Dun. Vernacular “ Sia 
tut” or ” tutri ” a quick growing tree and yields a 
pretty mottled brown colour wood. Flowers and 
fruits like the preceding. 


Broussonetia papy* The paper‘mulberry. Was introduced into Debra 
rifsra. Dun but is now found as an escape and is fast self 

sowing and spreading itself over the Dun. The 
wood is soft and useless but the bark forms a good 
material for paper. 


Ficus gibbosa (parasi¬ 
tica). 


Is commonly met within the Dun growing as an 
Epiphyte on o-hor trees. Vernacular “ Chanchri ” 
or ** Kharsari.” Fruits in cold season. 


Ficus bsngalsnsh. 


Ficus clastica, 


Ficus rtligicsa, 
*7 


Vernacular " Bar, ” is met with in tho Dun planted 
near villages and on road sides as far up as Rajpur. 
The wood of the tree is moderately hard, stands well 
under water and is on this account used for well 
curbs w nim-ohaks.” The rorial root drops are tough 
and elastic, make good tent poles but unless well pre¬ 
served are subject to be attacked by Borers. The 
branches are lopped for elephant fodder. The juiey 
milk is made into birdlimo, the fruit is eaten by 
natives and is greedily devoured by monkeys and all 
fruit-eating birds. 

Is found under cultivation in gardens at Dehra. I 
have not heard that ahy attempt has ever been made 
to extract and prepare India-Rubber from it. 

The well known * pipal, ” common in the Dun as¬ 
cending to over 4,000 feet. Often found planted in 
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Situ* olatata . 

Pious eunia . 

Pious stands**. 

Pious fotoolatfi. 

Pious palmate. 

Pious glcmerata. 

Pious roubttrghti. 

Ur tic a- partifiora. 

UirardMa hetsrophyl- 
la. 

PUm umbrosa. 


the villages Id the hills near temples. The branehe* 
we lopped, the larger for elephants, the lesser for 
camels, goats and oattle* New leaves appear in 
March, fruit ripens in May. Is sweetish and is eaten. 

Vernacular rt Kania ” common, fruits during June. 

Vernacular 4< Kheina ” or “ JarphalCommon in 
the Dun and ascending up along water courses and 
streams well into the hills. Easily reoognised by its 
long drooping panicled racemes often several feot 
long issuing from the base of the trunk and larger 
branches. 

Common in the Dun in all moist localities and a« 
©ending into the hills along all perennial streams. 
Fruit during the rains. 

Common, creeping on damp rooks and on trees com¬ 
pletely covering their trunks, clinging to the bark by 
roots at the joints. A very variable plant. Fruit 
ripens in the rains. 

Common along banks of streams. Vernacular 
“ pheru " or « anjir,” fruit ripens about July or Oc¬ 
tober. 

Vernacular “ gular/’ is a oommon Dun tree but 
does not ascend much further than the foot of the 
Mussoorie hills. It is a moisture loving tree. The 
fruit when quite young is eaten cooked as a vegeta¬ 
ble and is eaten uncooked when ripe from March to 
July. In the Central Provinces the “ Gonds ” collect 
and dry large quantities and stock it for food and eat 
it mixed and boiled with rice. There it is known as 
* Dumar ” 

Fruit ripeus during summer, is often collected and 
sold in tho bazaars. 

A very ooramon nettle up here. Vernacular “ Bioh- 
obhu.” Flowers throughout hot weather and rains. 

Oommon, the tender parts are cooked and eateu as 
a vegetable. The stems yield a good fibre. Flowers 
during the tains. 

Very common in shady localities. Flowers in 
September. 



PLANTS GATHERED IN AND ABOUT MUSSOORIE. 


497 


PtiMteripta, Very common in shady localities, Flowers iu 

September. 

Lecanthui wigktii. Common everywhere, growing on rocks and banks, 

Flowers during September. 

Ucant hue walliokii . Is abundant on north aspects iti damp shady places. 

Flowers during September. 

Boehmerha rvgulm i. Vernacular “ gentki.” This tree was very plentiful 

about Mussoorie, Owing, however, to the wood be 
ing extensively used for u thekis/’ bowls, cups, &c., 
for which articles there is always a ready sale at 
Mussoorie, it has now almost disappeared. It flowers 
during the rains, fruits in cold season. 

Boehweria maoropkyl- Vernacular “ Bara-siaru,*’ plentiful above Bajpur, 
it yields a strong fibre ; flowers during the rains, fruit 
in cold weather. 

Boetmeria, platyphylla. Vernacular “ Khagsha/’ found at Mussoorie, in 
flower in August, fruit in October. The branches are 
lopped and stored for fodder. 

Dcbregeatia velutina. Is very common. Vernacular “ Tuahiari *’ or “ siaru,” 
yields a good fibre for ropes, the fruit is eaten. Flow¬ 
ers in July, fruit ripens in cold weather. 

DebregeaHa hypoleuen, Is also very common, vernacular “ siaru/’ yields a 
good fibre and the fruit is eaten, flowers about April, 
fruit ripens July-August. 

LVX.—JUGLAND' 

Juglan# regia. Vernacular ** Khrot ” or “ Akhrot,” is both wild 

and planted, the wood of the common walnut is grey 
ish-brown with darker streaks, often very prettily 
mottled, it polishes well and is used for guu stocks 
chiefly. It flowers here about Maroh, fruit ripens 
September. 

RngHftardtia eAebrooh- Not ver y common but occurs here, flowers in 
I***, March, fruit in August. Vernacular “ Mowa.” 

Myriaa Nagi. Vernacular “ Kaipbal” grows about Mussoorie, the 

* bark is used in native medicine and for poisoning fish. 

The fruit is brought in by the pabaris during May 
and June and finds a ready sale. 
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UOL-OVPUUrB- 

RM 

Coryhti column. 

The Himalayan Hazel, vernacular M bhotia badaxn 
is a rare tree up here. I have mot with two only on 
the north elope of the hill in donee forest, the wood 
is pink and is moderately hard. The nuts ripen in 
August when they are collected and brought for sale. 

Qutrovt incoua* 

Is the only oak found here, it flowers in April, fruit 
ripens in October but remains long on the tree, the 
wood is excessively hard and difficult to work, it 
makes good fuel and charcoal. 

UCH.-SALIC- 
INBJE. 

Salto tUgan*. 

Is fairly common in streams. Vernacular u Kadwi 
branches arc lopped for fodder, flowers March, fruit 
in June. 

Salto tetrao/wnna. 

Vernacular “ Bhains ” or f ‘ Gad Bhains,” common 
in streams in the Dun and ascending to Mussoorie, the 
pliant twigs are made into baskets. Flowers in April. 

Salioo babyhnica. 

The Weeping Willow is cultivated. Flowers during 
the hot season. 

Salto alba. 

Also occurs. Flowers during April. 

Populut ciliala » 

Not common, seen a few trees which seem to be 
cultivated. Flowers March-April. Fruits in Juno. 

LXXU.—CONIFE¬ 
RS. 

Piaus longifolto. 

is a common pme up here and ranges from 
2,000 feet to 7,000 feet. Vernacular “ Chip;* wood 
used extensively for beams and planks, Crude tur¬ 
pentine, vernacular * ganda-bi-roza/’ the gum obtained 
from this tree from which is distilled turpentine ; 
flowers about March, the cones remain long on the tree. 
The needles are used as bedding for homes and cattle 
and afterwards furnish a good stimulant manure. 

Pfldrus deodar a. 

Very little deodar is to be met with at Mussoorie 
now. The only trees to be seen are thoso preserved 
on private estates. The cones form in April and seed 
iR shed in Oetober. 

LXX1IL—ORGHI- 

Of the Epiphytal Orchids very few occur here. 

DBA 

At'idtt a fins 8yu. la very common in Dehra and ia found on the 

multi forum. 

Rajpur Road up to 4,000 foot. Flowers in June. 
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A«r>dr* a&oratvm . 


ItkynehoetylU guttata. 


fiar cant hut filiform*. 

Vanda partifiora. 
Bendrobiuw 8p. 

Pkajui albun or as it i* 
now c idler! Thunia alba. 


CaUgynf erittata. 

Auwetochilufi rombur- 
yhiil 

Micrortyli» t caliokii. 

fftrminium angutti - 
folium. 

tfahimaria intermedia. 


Satyriuw nepaUrm. 


LXXIV.-SCITA 

MINE* 

Uoteaea proeora , 


This is also plentiful in the Dun and is associated 
with A. affine. Blooms in June and July, 1 have 
both in cultivation up here 

Is also common, growing on trees in the Dun but 
I have not come across it much higher than Rajpur, 
blooms during May-Juno. 

Common throughout the Dun, bears insignificant 
yellow flowers streaked with red lines, flowerB about 
August. 

Also occurs, blooms during September. 

Not yet identified, found growing on road to 
Rajpur at 4,000 feet. 

This pretty Orchid was once very plentiful on 
the hills about Mussoorie. but has now all but dis¬ 
appeared owing to the greed of pahuri hawkers who 
found a ready sale for clumps of it in bloom to 
visitors up here. This abuse grew so great some 
years ago that Mr. Gamble, the then Director of the 
Forest Sohool at Dehra, prohibited the collection of 
it from the Forests under his charge. 

Is met with up here, growing on rocks in shade; 
flowers in summer. 

Plants found in a shady ravine at Landaur. I am 
not quite sure that I have identified the plant rightly, 

Very common every where at Mussoorie, flowers 
in July and August. 

Grows plentifully, blooms in August. 

Is a very common Orchid up here, it is the first 
of the ground orchids that comes into bloom, flowers 
early in July. 

Plentiful in grass, blooms during August and 
September. I have no doubt that Mussoorie fur 
nishes many more kinds which owing to want of 
time and opportunity have escaped notice. 

Is perhaps the commonest of the wild flowering 
plants, the hill sides look very pretty dotted about 
with its lilac flowers during the rains. 
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CoMtloon i »pie*ta. Fairly common, flowers during the rains. 

LXXV. HJ9BJMO 
DOR AC SAC. 

Ophivpvgon inform e* Known hero as the lilly of the valley, is very 

ditto. common, blooms in June. 

Aloty ritt nepahnti*. Common, growing on trees and rocks, flowers 

during rains. 

UBKVL-HYVO. 

XIDMZ, 

Bypomi # aurea. Growing on road sides, in flower during July. 

lxxvii.-diosc- 

OREACEJE. 

Dio too ran humaononou. In valleys below Mussoorie, often cultivated for 

its tubers which after preparation are eaten by the 
natives. 

Dlotcorea sativa. In valleys below 5,000 feet, generally. Cultivated 

Dimoona doltoidea. by villagers. In Ohamba the tubers are used to 
wash blankets, flower during the rains. 

LXX VITI. -LILIA- 

CEJL 

8milar parviftora Is common, as also two other varieties not yet 

identified. 

Atparagut adfoendonti Both are found though nowhere plentiful, the 
and Aiparagm rooo- former flowers in November, the latter in the rains. 
motui. 

A ilium Tubellum. Common, growing on grassy slopes, flowers during 

the rains. 

Mium giganteum. Is not found in the immediate vicinity of Mussoorie 

but plants in flower are often brought in and offered 
for sale by the pahdris from the interior. 

Lilium polyphyHum . Found in woods on the north slopes, flowers during 

rains. 

JAHum toalUehianum. Found further in the interior, flowers during the 
rains, 

Lilium tkomooniauuw Is commou, in flower during April, when bundles 
of this pretty plants may be seen being hawked about 
the Station for sale. 

Common in the Dun, but I have not found it at 
Mussoorie, flowers in August and September. 


GUricta tuperba. 
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LJOCi&-OontaiB~ 

UNAOBJB. 

CommeUna poly*pat ha. 
Com Melina oblignu. 
CyanrtU barbato , 

LXXX.-JUNCA 

OBJB. 

Jutteut eoneinnv*. 

tXXXl-ABJhCEM 

Ariumma jaoque- 
montrt 


Fairly common, blooms in September*October. 
Very common, flowers during August-Septomber. 
Found in flower in Septembor. 

Fairly common, blooms in August. 

Common, flowers during the rains. 


Remutatia hoohtriana. Very common, growing on trees, rooks and banks. 

1 hare specimens in cultivation in hanging baskets. 
In September it throws out itR bulbulo bearing shoots 
which look curious and pretty. 

Aowut calatnvi. Vernacular Bach ” or " Ghor-baoh ”, in streams 

in the valleys below Mussoorie, grows freely in the 
water logged ground at N&la-P&ni near Debra, both 
rhizomes and leaves of this aromatic plant are usod 
medicinally. The powdered rhizomes or a decoction 
made by boiling the roots in water forms a good wash 
for dogs and poultry to free them of insect pests. 
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THE PRESERVATION OF NATURAL HISTORY SPECIMENS 
IN AIRTIGHT CASES. 

BY 

John Wallace, C. E. 

The Preservation of Natural History Specimens, especially in the Tropics, 
involves very often far more trouble than does their capture, for air, sunlight, 
dust, fungoid growths and various insects arc crrayed constantly against 
the collection. Moist air softens them and assists fungoid growths, dry air 
shrivels and distorts them, sunlight causes their colours to lade, dust by 
requiring cleansing involves wear that in ultimately destructive, and insects 
effect the most rapid destruction of all by eating them. A cool, dry, atmos¬ 
phere, uniform in temperature and humidity, and suitably protected against the 
invasion of fungi and insects, offers ideal conditions for the dry preservation 
of specimens, while immersion in some preservative liquid within an airtight 
glass vessel has been the favourite means employed for creatures whoso natural 
appeaiance it is desired to preserve without stuffing. remarks will be 
confined to the first category which demands the protection of airtight boxes 
or oases. In Bombay the temperature of the air ranges from 53S-J to 100*2 
degrees Fahrenheit and varies from that cause alone by about 8$ per cent, of 
its original volume. The moisture ranges from 34 per cent, of relative 
humidity to 98 per cent, and to actual saturation on the rare occasions of a fog, 
that is to say, from 1*61 grains of water vapour per oubic foot at 34 per oent. 
to 11*79 grains at 98 per cent. 

The normal pressure of the air on the objocts about us is 14*7 lbs. per 
square inch or 2,116 lbs. per square foot, a force that would crush many hollow 
objects were it not balanced by a similar interior pressure. The pressure of 
the atmosphere varies very slightly in Bombay, the range being 6*89 tenths of 
an inch of mercury with corresponding changes of volume. 

When the barometer falls 0*589 inch at, say, 80 degrees Fahrenheit, the 
pressure in pounds per square inch of the air will fall from 14*7 to 14*41 and 
the pressure on the exterior surface of a completely airtight case would be 
reduced by 41*76 pounds per square foot. A perfectly tight and empty 
kerosene tin would, in such a circumstance swell visibly and, were it perfectly 
elastic, it would increase in volume by 2*04 per cent. On the return of normal 
pressure it would resume its original size and shape. 

A change in temperature has a similar effect on the volume of the air. 
Arise from 50 degrees to 100 degrees Fahrenheit would, in a rigid olosed 
vessel, causo an increase of pressure equal to 1*24 lbs. per square inch or 
178 lbs. per square foot. The increase in volume, if expansion were allowed, 
would be 9*1 per oent. 

Such a tin is on the table along with a delicate anemometer gauge which 
will measure pressures from 12 inohes of water down to of an inch. 
When the tin and the gauge are coupled by means of a rubber tube the 
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smallest pressure on the tin causes a responsive movement on the gauge. 
A pressure of 0*581) inoh of mercury is equal to about 8 inches of water. 
This pressure applied to the tin may be heard as well as seen. The effect of 
change of temperature of the air within is made visible by laying a piece of 
cloth dipped in hot water upon the oase. 

An immediate movement is visible on the gauge. These changes usually 
take place slowly enough to modify their effect on closed cases, owing to 
leakage, and thus, with every change of temperature or of pressure there is a 
movement of air in or out of boxes and show cases. 

There is one wave of heat per twenty-four hours having its maximum at 
2-30 P. M. and its minimum at average sunrise. In the same poriod there art* 
two waves of barometric pressure both tending to affect the volume of air 
surrounding a closed vowel, and these influences ho me times work together and 
sometimes in opposite directions. If there is any communication at all 
between the air in the case and that outside it, a breathing action takes place, 
tending to mix and assimilate tho two atmospheres. 

If the outer air be damp and tho contents of the vessel are dry, the air 
with each inflow will leave a little of its moisture on or in the contents, until 
they will absorb no more, and if the air be drier than the contents, moisture 
will be carried away as far as the absorbing capacity of the air will allow. A 
varying humidity would havo a corresponding effect. With dust, the effect is 
not quite the same. The speed of current entering a small hole in a box is 
quickly dissipated, and the dust it carries is dropped, but as the air only 
regains its velocity again at the outlet it cannot gather up the dust, which 
thus accumulates. We are now in a position to understand how articles that 
have been placed clean and dry in a box or drawer may become damp, dusty 
and mouldy, and our business is to find out how to prevent these unpleasant 
manifestations. 

It is by no means easy to make a box or cupboard (unless it is very small) 
that is free from the risk of air leakage. Although wood does not alter 
appreciably in length, it is constantly changing in width with the seasons, 
influenced mainly by the amount of moisture in the air. 

Moisture will traverse a box of one inoh teak during the monsoon, even if 
sheltered in a house from tho rain. This may be prevented to a considerable 
degree by varnishing, but comparative security against damp can only be 
gained by means of a metal lining and a very well fitted door or lid. The box 
then becomes a frame strong enough to give adequate support to the lining, 
and thick enough at the edges to form a good joint with the lid. A well made 
deal packing oase may be made reasonably airtight at little oost. The lid is 
nailed on, and the box put in a good repair ; the lid is then sawn off with about 
three inches of the box attached. Next, the mouth of the box is carefully 
levelled with plane and straight edge all round, after which the lid is fitted to 
it, the edge of the box being rubbed with chalk to indicate points of contact. 
The taro surfaces must touch all round. Linings of tinplate or sine are put 
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into the box and the lid, and fixed with small nails to the inner aides without 
touching the joint faces. To attach the hinges the lid ia put in plaoe with a 
heavy weight on it, and the hinges are attached with screws from the outside 
A couple of hooka on the opposite aide keep the lid in contact with the box. 
A careful workman can fit a lid of this kind sufficiently well to exclude all 
dost, and diminish air leakage to a satisfactory extent, A small amount of 
quicklime or other absorbent will preserve the contents of snch a box for a 
long period. In places where the white ant is troublesome a coating of 
spindle (mineral) oil will give to wood such a bitter taste that no vermm will 
touch it. This oil sinks in, but does not evaporate like kerosene. For 
cabinets and show cases the process of Mr. Powell gives absolute security 
against attacks by vermin. Examples of wood treated by this process 
are on the table, along with a kerosene tin which fulfils all the duties 
of a large drying bottle at a fraction of the cost. It is fitted like a coffee 
canister but its peculiarity is a cap which fits tight without sticking. The 
neck, standing up about 1$ inches, is tapered, while the cap is parallel and 
four inches deep. When pressed over the neck, the lid being elastic fits 
closely all round with only a line of contact so that it cannot stick. A bag of 
quioklime hangs within the lid to absorb moisture. Cartridges have been kept 
ten years in such a box and used without a failure. The neck and cap may 
be made 7 inches in diameter, admitting large articles. Lime should, when 
possible, be put in ike highest part of a dry box or case, as water vapour, being 
only three-fifths of the weight of dry air, always rises. The lime thus esta¬ 
blishes a circulation of air until all the water vapour is absorbed or the lime 
becomes saturated. 

This tin although superior to many boxes is not so tight as it appears for, 
when tested with the pressure gauge a pressure of three inches of water dis¬ 
appears in a few seconds. It has nevertheless done excellent service. 

The following absorbents are used for drying the air in closed vessels. 
Oatmeal, dried at 350 degrees F. chloride of calcium, quioklime, «dried 
sawdust, chloride of sodium or common salt, and sulphuric acid. Most of 
these may be de-hydrated and used again. When any object or specimen is 
placed, damp, in a box the lime or other absorbent may have to be changed 
one or more times to bring the object to the required condition, after which 
the duty of the absorbent will be to compensate the influx of moisture due to 
changes of temperature or atmospheric pressure. 

The dampness of the air in any case or box may be observed with the aid 
of a Sassure hygrometer which indicates moisture by the alteration of length 
of a single hair that has been washed in pure alcohol to free it from grease. 
If the case is large a small wet and dry bulb hygrometer may be used. A 
certain bnt unknown amount of moisture may be tolerated in oases containing 
natural history specimens, the amount depending on the temperature ofthe 
air. Absorbents art of very little use in an ordinary cupboard or alxnirah 
during wet weather. The joints of the doors and framing offer an easy 
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passage for moisture, and closed bookcases for the same reason offer a very 
doubtful protection to books. Certain bindings are very absorbent, and 
beoome readily mildewed. Mr. E. H. Aitken, a keen observer of these 
things, kept his books in an open case in the middle of n room. To arrest the 
attacks of insects he coated his cloth-bound covers with a thin solution of 
copal varnish in turpentine, which maintained the new appearance of the 
cloth and arrested deterioration, Very valuable books can only be preserved 
in India iu the special boxes just described. Of insecticides there seem to be 
a liberal provision whose properties are fairly well known. Petrol in a piece 
of sponge produces a deadly but inflammable atmosphere, Naphthalin i« 
largely used, but it discolours brass, copper and the precious metals; dissolved 
in petrol it may be applied with success with a fine dropping tube to worm 
holes in books. Camphor is less effective than naphthalin. Mineral oil is 
fatal to all parasitjo insects but not to all fungoid growths. 

In conclusion, I would add a few remarks on the joints of boxes or cases. 
Two surfaces, however narrow, in close contact produce an airtight joint. 
There is therefore no advantage to be gained by ribs or recesses which com 
plicate the manufacture of uniform and other cases. Fine felt on a joint may 
filter the air but it is not airtight and will not arrest moisture. Cork is only 
airtight under considerable pressure, and to get a level bearing all round a box 
would involve much work on the cork. A true metal and motal joint can only 
be producod with the aid of machines. A line of India-rubber cord cemented 
to one surface of a joint will become really airtight with very little pressure, 
but it has an unfortunate way of sticking to both surfaces, and an application 
of graphite is only a partial remedy. The merits of any vessel, for whioh air¬ 
tightness is claimed, may be easily tested by means of a cycle air pump and a 
small length of tube attached to the bottom of the vessel. A smoking cigarette 
passed round the joints will at once detect any leakage by the effect of the 
escaping air on the smoke. 

This subject might be extented to the volume of the book, for it touches 
many important matters in daily life and commerce. It offers an explanation 
for the deterioration of large quantities of merchandise in India ; it makes 
clear the cause of accumulation of dust in a closed empty building whieh may 
remain clean outside, and it suggests methods of storage and preservation of 
goods in the Tropics whioh will, some day, effect important economies. 

THE PRESERVATION OF PINNED INSECTS IN THE TROPICS. 

Mr* EL Maxwell Lefroy gave me the following information 

The insect collections at Pusa are stored in over 2,000 store boxes; they 
have been gradually built up during the past five years under extremely un 
favourable conditions as regards housing, transfer from place to place, supervi¬ 
sion and so on, but arc now permanently housed in the Pusa Laboratory. 
Below we give our experience of keeping collections of pinned insects unde r 
the conditions obtaining in India. 
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In the first plaoe storage in permanent drawer cabinets has not been 
possible, because for one reason we would not be able to space out the 
drawers in these cabinets beforehand to meet expansion sinco the Indian 
fauna is no little known that we could not leave gaps for probable addi¬ 
tions. We have, therefore, exclusively used store boxes, since they can be 
moved about and expanded without requiring much moving of individual 
pinned specimens. 

Owing to the olimatic conditions, well-made English store boxes are impossi¬ 
ble, the deal boxos warp, card-board boxes become ungummod. The climate 
in the plains embraces the two extremes of dry heat and moist heat, it is diffi¬ 
cult to realise this unless it is experienced. In April-May, we get scorching 
winds, extremely dry with a temperature (in the shade) exceeding 110° F. 
Those are so dry and hot that all wood shrinks and cracks, deal especially. 
Following this the humidity becomes intense, still with a temperature up to 
and over 100° F., till with the rains a very high humidity nets in and persists. 
Still muggy air, intense moisture and heat (a minimum in the laboratory of 85° 
a maximum of 96° with a steady humidity of between 85 per cent, and IK) per 
cent.), induces the opposito of tho dry heat ; all wood swells again. No collec¬ 
tion can be protected from the humidity unless in steel safes with Calcium 
chloride to dry the air, and this entails the locking up of the collection dming 
the busy season, an impossibility if any useful work is to be done. One 
has therefore to contend against extremes of dryness and moisture, with the 
latter come moulds, lice (psocids), and beetles, and since all boxes warp, the 
entry of these to the collection is inevitable. Moulds will grow on anything 
during the still hot moist months, books, boots, curtains, paper, wool, doom, 
leather, almost everything exoopt metal grows moulds; psocids of course 
abound and only constant fumigation of every room with hydrocyanic acid 
oould check them. Beetles are not so serious a danger. 

With regard to boxes, we use teak boxes 17 inches by 11 inches, all are of 
one size and are stored horizontally in racks. Cartons are useless as they 
cannot be guaranteed against mould without a free use of corrosive sublimate 
solution, which is good for neither the pins nor the health of the worker. Our 
boxes were lined with cork or cork sheeting, papered inside and varnished 
outside. Creosote, napthalin, benzene, carbolic acid, camphor, chloroform, 
carbon bisulphide, have been used in the boxes, either in small vessels, or in a 
cell, or mixed together and poured into the box, the final mixture adopted was 
a saturated solution of napthalin in benzene containing 30 per cent, of white 
beeohwood creosote, poured into each box before use and at intervals, it keeps 
out ptooids, keeps down moulds, tho theory is that the benzene clears the box 
of everything at once, the naphthalin keeps out psocids and beetles, the 
creosote checks moulds. When you have 2,500 boxos tightly packed in one 
room and you put into each box half an ounoe of benzene, etc., you run risk 
of explosions and of injuring the health of any one who works there. We 
have therefore tried to find a substitute. 
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A further difficulty is that paper in a damp climate, goes yellow and even¬ 
tually brown ; that means an unsightly box or the removal of all the specimens 
to a fresh box. We tried boxes containing no cork but paper strotohed tightly 
round one fixed and one adjustable bar but wo abandoned these. If one could 
get a permanently white surface, without paper, it would be a boon. 

We will not describe the various devious we have tried but will go straight 
to the final product ; every possible device that suggested itself was tried 
culminating in the following i— 

An ordinary teak store box is used, without cork in, well varniBhod inside 
top and bottom ; a sheet of cork mattiug slightly smaller than the bottom, is 
cut ready, painted white on one side and dried; a mixture of hard paraffin. 
BO per cent, (melting point 55-60°Ci and uapthaiiu 20 per cent, is melted, the 
paraffin first; it is poured into the box and the cork sheet put down and 
carefully smoothed out, so as to get the hot liquid over the oork sheet, and so 
as to leave no air below the cork, this sots hard vory soon and before or as it 
does so, more melted paraffin—uaphthalin is poured over and allowed to set in 
a smooth even sheet. To whiten this layer completely the cork sheet is first 
painted white and allowed to dry. This gives an even dead-white surface, 
which may bo kept smooth by the application of a warm roller or smooth 
metal surface ; a solid sheet of this paraffin is not good for pins as it haB no 
elasticity ; but by embedding the cork in it, the elasticity of the usual box is 
retained, with the advantages of a hard napthalined surface which offers no 
harbourage to psocids or beetles. In addition, the sheet of solid paraffin goes 
far to prevent warping and to make the box air tight. No paper is used in the 
box at all; there is a woll varnished lid, air tight and offering no harbouraoc 
to iusects, the smooth sheet of paraffin is impervious to insects and fills in all 
the crevices, and the only harbourage for Psocids is where the lid falls on to 
tho box. 

The actual weight of one of our boxes with cork and without paraffin is 
2,060 gramme*; the paraffin added weighs between 350 and 400 grammes. 
This excessive weight is the one drawback; it is practically unavoidable if 
a stout teak box is used at all, the paraffin only increasing it by 20 per cent. 
The addition of oroosote to the paraffin has boon tried and abandoned since 
it produces a less white surface. 

Psooids, on dried insects from an infested cork box, put into one of these 
paraffin boxes die within 24 hours and may be found on the floor of the box ; 
it is actually unnecessary to poison such a box in any way at all and wo use no 
cells or napthalin. Our boxes have not been in use long enough for ns to bo 
able to definitely reoommond them for adoption ; the odd here is at present 
considerable, a minimum of 43° F. outside and 60° F. in the laboratory, but 
the paraffin is not too hard. We have not yet tested the boxes in a tempe¬ 
rature over 105° F. and it is possible that when the temperature rises over 
110° F., the specimens may develop grease or some other untoward thing 
happen. Bo far a» our present experience goes, the boxes are admirable, 



608 JOURNAL, BOMBA F NATURAL BI8TORY SOCt&TY, Vol. XIX, 

no preservative need bo used, no paper is there to turn brown, the smooth 
white surface shows up the insects splendidly and takes pins very well. It is 
possible that in time the n&phthalin will evaporate enough to spoil the surface 
or that dust will accumulate on the paraffin. The relief of knowing that one's 
specimens are absolutely secure against psooids, moulds and beetles, without 
constant renewal of naphthalin is an enormous boon and we would recom¬ 
mend that the box be given a trial. We have over 120 in use in the 
reference collection, a large number more iu daily use and at a later date 
will give the Society the resnlts of our farther experience. 

Pirn .—In our damp climate, a source of frequent damage to collections 
is the corrosion of the pins, often with the formation of masses of green 
matter. Steel pins rust, all pins we have used are liable to corrode and we 
have found no pin that is immune to corrosion. This is due partly to tho 
tin coating of the tins, partly to the fact of an alloy being used. 
With a pure metal, unooated with another metal, electrical action does 
not stimulate chemical action. We approached a prominent firm of 
pin-makers, with the results that pure nickel pins in a long thiok sise 
(No, 16) and a fine sise (No* 111) are now available at little more 
than the prices of ordinary .black pins and at far less than pure silver pins. 
We would oall the attention of workers in the tropics to these pins; they 
have not the elasticity of steel but they have a sufficient strength to stand 
ordinary wear and tear and, using pith for small insects, a long thick pin and 
a fine small one meet nearly all demands. We are inducing the makers to 
produce a double pointed fine pin, which can be pushed into a small insect 
from below and then (the other end) pushed into pith, this greatly facilitating 
the pinning of small insects. Such nickel pins, tested against all other pins, 
have entirely resisted corrosion where the latter corroded. On the continent, 
pure nickel pins are in use and can be purchased in continental sizes. 8o far 
as onr experience goes nickel pins are advisable, but wo have not had them 
under trial for a sufficiently long period. 

It will be seen that we have not worked on the principle of making air* 
tight boxes for the very obvious reason that to use them you must (a) close 
the boxes when the air is dry and not re-open it till the monsoon is over, or ( b ) 
dry the air inside. The former is impossible, we cannot shut our collection 
from May to November* The latter is impossible in practice. We have tried 
calcium chloride and copper sulphate (calcined) in the boxes and abandoned 
it; it requires constant renewal if the boxes are opened at all, the calcium 
chloride becomes liquid, spills in the box and that box must be cleared out 
and remade as only soaking will take out the chloride. The subject is one of 
immense importance in this country, it would be an immense loss if collections 
like those of the late M. do Nioeville were to perish, and if large reference 
collections cannot be maintained it must always be difficult to work. Some 
improvements are undoubtedly required, and we are still so apprehensive of 
damage that we never retain types of new species in this oountry; if new 
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method! can be introduced it will be a great boon, and wo would all welcome 
the (suggestion and trial of new methods* 


The use of stamped metal boxes has been recommended and, if the demand 
was assured, would be available; but ono cannot afford to go in for so ex¬ 
pensive a thing without an assured guarantee of success since the original cost 
of dies, etc*, is very largo. We propose to try these at a later date since the 
consumption of boxes at the Pusa Institute is very large, but we would prefer to 
wait until the paraffin boxes and nickel pins have been well tested, and wo 
hope also to have the benefit of the experience and suggestions of members 
of this society. 



NEW AND LITTLE KNOWN INDIAN HYMENOPTERA. 

BY 

Lieut.* Colonel C. G. NURSE. 

The following paper deals with the Fossorial genera Aetata, Tachytee, Ta - 
chyephet % and Larva , which form a portion of the Sphegid©. All these are 
numerous in sandy localities, and I had good opportunities for studying them 
at Deesa, where the soil is specially suited to their habits. 

Aetata artfenteofaoiaUe.—^ Cam. Mem. Manch L. Ph. Soc. (4) ii, 1889, p. 151). 

This species, described from specimens from Barrackpore, was omitted by 
Bingham in Vol I of Hymenoptera. 

Aetata quettco. —(Nurse, J. Bo. Nat. Hist. Soc. ,Vol. XIV., p. 92). 

When I described this species, I considered some males I had, though much 
larger than the 9 described, to belong to the same species. C n re-examina¬ 
tion, however, I feel sure they belong to another species, and they are described 
below as A . neoluta . 

Aetata reeoltUa , n, sp. 

£. Clypeus and front with shallow punctures, the portion of the front 
about the ocelli shining, almost impunctate ; mesonotum finely and closely 
punctured at the base and at the sides, less closely on the disc ; base of sen- 
tellum shining, impunctate, remainder of the segment closely punctured; 
median segment long, longitudinally striate and reticulate, its apex rounded ; 
abdomen minutely aciculate. Anterior ocellus r early twice the sire of the others, 
no furrow on front; abdomen snort, about J the length of thorax and median 
segment, apex of basal segment constricted, apices of the others depressed. 
Blaok, covered with moderately dense white pubescence ; mandibles, except t heir 
tips, apex of scape of antennm, apices of abdominal segments (frequently the 
greater part of the abdomen), femora at apex, and the whole of the tibiae and 
tarsi red. Wings olear hyaline, nervines dark brown, tegulae testaceous ; 2nd 
cubital cell at top | the length of 3rd, and Jess than half the space bounded by 
the recurrent nervures, which divide the 2nd cubital cell into three subequa) 
parts on the cubital nervure. 

Hab .—Quetta ; not uncommon. 

Length—7 mm. 

Aetata compta , n. sp. 

9. Clypeus and front moderately closely punctured, the portions near —the 
anterior ocellus and the margins of the eyes shining, with scattered punctures, 
mesonotum, soutellum, and postscutellum closely punctured, except on the 
disc of the two former, which are shining and more or less impunotate ; median 
segment rather short, strongly longitudinally striate and reticulate, roundly 
truncate at apex, the apical portion finely rugose ; abdomen smooth, shining. 
Antenn© pilose, the anterior ocellus scarcely larger than the others, the 
portion of the front below it without a furrow; abdomen nearly aa long as 
the thorax and median segment, the segments very slightly depressed at apex ; 
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legs strongly spinod, Black ; tlic mandibles more or lew* rod ; pubescence grey, 
moderately dense ; wing# hyalino, forewing with a alight ilavoua tinge, and a 
very slight infuscesconeo about the radial cell ; nervures bright testaceous, 
tegulee dark testaceous, 

Bab t —Mt, Abu, 

Length—8 min. 

Attala xelecta, n. sp. 

9, Iload minutely but. shallowly punctured, the apace below anterior ocellus 
and the vertex almost impuuctato ; mesotiolum, scutellum, except at base, and 
postsoutollum closely and finely punctured, median segment longitudinally 
striate and reticulate, abdomen smooth. Front without a furrow, median seg¬ 
ment rounded posteriorly, with a slight transverse carina at the apex of the 
striation ; abdomen with the apices of the segments slightly depressed, lilack ; 
the mandibles u± the centre, the first two or three abdominal segments, and the 
femora, tibia), and tarsi red : apical abdominal segments bronzy testaceous ; 
pubescence whitish, not very dense ; wings hyaline, the apex beyond the radial 
coll infuscatetl ; nervuroa,stigma, and tcgulai brownish testaceous, the recurrent 
nervures divide the 2nd cubital cell into throe equal parts 

JIab.—+ Deesa ; January and September, 

Length—5A-6 mm. 

Attala interstitfalii (Cam,). 

The type specimen is a $, not a 9. 1 cannot see any transverse striation 
on the median segment., which I consider finely rugose with a few short longi¬ 
tudinal striaa at extreme base. 

Attala almluta , n. sp. 

$. Clypeus and front closely und finely punctured, the space below tbe 
anterior ocellus shining ; mesonotum, scutellum, except on disc, and post- 
scutellum very closely punctured; disc of scutellum shining,almost impunctatc, 
median segment rather short, strongly longitudinally striate and reticulate, its 
apex roundly truncate, the truncated portion finely rugose, abdomen minutely 
aciculate. Antenna) conspicuously pilose, anterior ocellus twice the size of the 
others, with a furrow running from it to the base of antenme ; abdomen short, 
tho apex of the first segment constricted, the apices of the remainder depressed. 
Black ; the pubescence greyish, moderately long ; the apices of the abdominal 
segments narrowly golden testaceous ; wings hyaline, nervures bright testace¬ 
ous, tegul© black ; radial cell rather long, 2nd cubital coll at top $ the length of 
3rd, jj and tho length of space bounded by the recurrent nervures, which arc 
received into the 2nd cubital cell before and after the middle respectively. 

Bab. —Mt. Abu. 

Length—It mm. 

Astaia ko0hmirm§U, n. sp. 

Clypeus and front very finely and closely, pro- aud mesonotum. scutel- 
lum, exoept at base, and postscutellum closely and more strongly punctured, the 
punctures being sparser bu the disc of mesonotum. and the base of the scufceL 

29 
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lum nearly smooth ; median segment finely longitudinally striate and reti¬ 
culate ; abdomen minutely aciculate. Clypeus short, transverse anteriorly; 
anterior ocellus not much larger than the others, with a distinct furrow from 
it to the base of antennas; median segment rounded posteriorly. Black ; the 
apex of 1st, whole of 2nd, and base of 3rd abdominal segments red, anterior 
tibiae and all the tarsi more or less rufous ; pubescence greyish, moderately 
dense ; wings clear hyaline, nervures blackish, stigma dark testaceous, tegula 
black ; radial cell long, 2nd cubital cell at top £ the length of 3rd, and half the 
length of the space bounded by the recurrent nervures, which are received 
into the 2nd oubital cell so as to divide it into three nearly equal portions* 

Hub —Kashmir, 5,000-6,000 ft. 

Length—7 mm. 

A alnta nigricans (Cam.). 

Bingham states that there is a carina on the median segment. But there is 
no mention of this in the original description, nor is there any in my specimens. 
I have one which has the abdomen more or less s cd f but agrees otherwise with 
Cameron’s description. 

Tachytiu, 

This genus was common at Deesa, and I obtained a large number of 
specimens. The species are closely allied and difficult to discriminate. In the 
great majority the pubescence on the pygidium is golden in the 9, and silvery 
in the $. Several species have been described from my specimens by Bingham, 
Cameron, and myself, but I have still a large number of specimens awaiting 
determination, for which the examination of the types of nearly all the species 
hitherto described from India will bo necessary. 

I have several stilophed specimens from Deesa. 

Ta chyles monetariu (Smith). 

Bingham states that the wings of the $ have a distinct yellow tinge. He 
sent me two specimens from Rangoon as this species which were certainly not 
monetarla . In all my specimens the wings of both sexes are fusco-hyaline. 
Tachytes proxima (Nurse, A. M. N. H., May 1903, p. 515). 

I stated in describing this species that it was common at Deesa, but this is 
not the case, for I find that the males which I took to belong to my single 9 
apparently belong to another species. 

Tachytt « kospes (Bingh., J. Bo, Nat. Hist. Soc., Vol. XIL, p. 119). 

Generally similar to the 9, but smaller (12-15 mm,)* and somewhat more 
pilose; pile on front more approaching a golden tint, scape of antenna) red ; 
anterior femora with a deep emarginatioh at base, median segment more 
coarsely striate, the striation transverse ; pubescence and pile silvery through¬ 
out ; wings Jigbter, though always with a slight fuscous tinge. 

This species was fairly common at Deesa in June. I have a number of 
specimens, and I am satisfied that they are the same speoies, though the 9 is 
considerably the larger. In the 9 the abdomen is entirely without the pilose 
bauds usual in this genus. The diso of the median segment is in both sexes 
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without pubescence or pile, showing the stnation clearly. Although the 
anterior femora are emarginate in the g, it is a Tackytu , and not a Tacky- 
*phex. It is very distinct from any other Indian species of the genus. 

Tacky leu opulmta, n. sp. 

9 . Olypeus and front with the sculpturing hidden by the pubeacenco. ex¬ 
cept at the apex of the clypeua, which is rugosoly punctured ; vertex, mesono* 
turn, scutellum, postscutollura, and median segment very finely and closely 
punctured ; abdomen minutely aciculate, 1 st ventral segment minutely and 
closely punctured, remainder shining, with scattered punctures, closely punc 
tured at apex. Front with a distinct furrow not reaching the vertex, and with 
the usual smooth curved carina from each of the posterior ocelli towards the 
anterior ocellus ; distance of eyes apart at vertex equal to the 2 nd joint of 
flagellum ; mesonotum with three longitudinal carina*. at. base, not reaching the 
middle ; median segment short, roundly truncate at apex, with a median lon¬ 
gitudinal furrow ending in a fovea where the truncation begins ; there is no trace 
of a furrow on the soutellura. Black ; clypeus and front, apices of 1—4 
abdominal segments, apex of femora, the whole of the tibi»e, and the metatarsi 
covered with thick golden pile ; thorax with sparse greyish pubescence ; sides of 
abdomen and penultimate segment at apex with stiff black and testaceous hairs ; 
pygidium with black and golden pul>escence intermixed ; wings flavo-kyalino, 
nervures and tegulai testaceous. 

g. Similar, eyes separated only by half the length of the 2nd joint of fla¬ 
gellum, pubescence on pygidium silvery. 

Tachylet auluta , n. sp. 

g. Head and thorax very closely and finely punctured, granular, abdomen 
minutely aciculate, ventral segments shallowly but somewhat closely punctur¬ 
ed. Anterior margin of clypcns rounded, strongly depressed, with two blunt 
teeth on eaoh side ; an impressed line from vertex to base of antenna); the 
ocelli of the form usual in the genus ; the distance apart of the eyes at vertex 
is less than the length of the 2 nd joiut of flagellum ; scutellum with an indis¬ 
tinct median impression ; median segment roundly truncate posteriorly, with 
a deep longitudinal impressed line along the posterior half of the segment; 
pygidium broadly rounded at apex. Black ; the palpi and mouth parts, cal- 
caria, tibial and tarsal spines, and claws at base red ; scape of antennae, olypeus 
and front with pale golden pubescence ; thorax, median segment, and basal 
abdominal segment with long pale pubescence, which has a golden tint in fresh 
specimens ; 1 st abdominal segment at apex narrowly, and 2 nd, 3 rd and 4 th 
broadly oovered with silvery pile ; the pubescence on pygidium silvery ; legs 
with short golden pile. Wings flavo-hyaline, nervures and tegulse rufo-testa- 
ceous; the 1 st recurrent nervure is received into the 2 nd cubital cell near its 
basal Ingle, so that the space on the cubitus bounded by the let cubital and 1 st 
recurrent nervures is less than half the space bounded by the two recurrent 
nervures. 

Hub .—Jubbulpore ; Mt. Abu 5 Rangoon. 
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Length.—111*14 mm. 

Near to T. vicinm (Cam.), hut may he distinguished by the disUucc apart of 
eyes at vertex being less than the length of 2nd joint of flagellum, whereas in 
vicious it is nearly the length of 2nd and 3rd antennal joints united. 

Tacky spites. 

The species of this genus are, like those of the last, closely allied and 
difficult to separate. I have a number of specimens from Quetta still awaiting 
determination. 

Tadhyspkex. imtructuN, n. noin. 

Cameron has described two species under tho names of etriolata and ntriol- 
utus respectively (Tr. Ent. Boo., UH)3, p. 120, and J., Bom. Nat. Hist. Soc., Vol. 
XVI.ll, p. 305). For the latter I propose the name T. imtructm to prevent 
confusion. 

Tackysphex trythroyaster (Cam.). 

The $ is generally similar to the 9, but the 2nd cubital cell is narrower 
above, and the eyes are closer at vertex, being not further apart than the 
length of 2nd and 3rd joints of the flagellum united ; the pygidium is deeply 
and rouudly incised at apex ; the emargination at the base of anterior femora 
is wide but not deep. 

Length.—8-12 mm. 

Tacky sphex eelecim , n. sp. 

Head minutely and closely punctured ; raesouotum.Hcuteilum, and post- 
scutullum less closely but more strongly punctured, median segment rather 
finely reticulate, abdomen minutely aeiculate. Clypeus rounded anteriorly, 
fi*ont with an impressed line ; the distance apart of the eyes at vertex is about 
equal to the 2nd joint of flagellum, which is slightly shorter than the 3rd joint: 
anterior femora with a wide but shallow emargination at base ; median segment 
of the same length as the mesonotum .roundly truncate at apex ; abdomen with 
the apices of the segments depressed ; pygidium roundly and widely incised. 
Black ; all the tibirc and tarsi dark red ; pubescence sparse, greyish; pile on 
clypeus and front bright golden, on the legs and the apical margins of abdomi¬ 
nal segments silvery ; wings hyaline, nervures and stigma pioeoos, inclining to 
testaceous about the base of tho wings ; tegulee rufo-tostaceous ; 2nd and 3rd 
cubital cells subequal on radial nervure, 1 st rather longer ; 1 st recurrent nervuro 
received into 2 nd cubital celt before the middle, 2 nd at the middle. 

Bab .—Bombay ; October. 

Length —8 mm. 

Nearest to T. testaceipes (Bing.), but may be at once distinguished by the 
golden pile on clypeus and front. 

Tachyspkex peculator , n. sp. 

Head, mesonotum, soutellum, and poetscutellum very closely and finely 
punctured, the mesonotum almost granular; median segment very finely 
rugose, abdomen minutely acioulate. Front with a shallow furrow ; distance 
of eyes apart at vertex about equal to the 2 nd joint of flagellum ; anterior 
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femora scarcely e margins to at base, but with a slight depression; median 
segment about the length of meaonotum, roundly truncate posteriorly, the upper 
portion bounded at the sides and apex by a furrow ; apical margins of abdominal 
segments depressed ; pygidium roundly incised. Black ; the mandibles reddish 
before apex ; all the tarsi rufo~ testaceous ; apical margins of abdominal segments 
under the pile testaceous. Pubescence on clypeus silvery, on front rathor long and 
dark fuscous; on thorax silvery and rather thick at the sides; abdominal segments 
1-3 with somewhat wide bands of silvery pile ; wings hyaline, nervures, stigma, 
and teguke rufo* testaceous ; the 1 st and 2 nd cubital cells are subequal on the 
radial nervure, the 3rd shorter; the 1 st recurrent nervure is received into the 
2 nd cubital cell before the middle, the 2 nd after the middle. 

Bah*— Doesa; November. 

Length—12 mm. 

This species is nearest to T . tcgtacaipe* (Bing.), but may bo distinguished from 
it by the finely rugose median segment. From T, selectua described above it 
may be distinguished by the pubescence on front being dark fuscous. 

Tachyaphex haUophilua , n. sp. 

J. Clypeus sparsely, front and vertex closely and finely punctured : 
meaonotum rugoaely punctured, granular ; scutellum shining, sparsely punc¬ 
tured ; median segment minutely reticulate, its apex transversely striate; 
abdomen smooth. Front with tho usual furrow ; the distance of the eyes 
apart at vertex slightly greater than the length of 2 nd joint of flagellum : 
median segment about the length of meRonotum, roundly truncate posteriorly ; 
abdomen shorter than head and thorax united, pygidium with a fow punctures, 
Black ; tho 1 st and 2 nd abdominal segments red ; pubescence and pile short, 
sparse, silvery ; calcaria and tibial and tarsal spines black. Forewing flavo- 
hyaline, with a light fuscous cloud across tho radial, 2 nd cubital, and dis- 
ooidal cells ; nervures and togulsu rufo-testaceous; radial cell rather long, 
rounded at apex ; the 2nd and 3rd abscissa: of radial nervure subequal, 
the 1 st slightly longer; the 1 st recurrent nervuro is received into the 2 nd 
ubital cell before the middle, tho 2 nd at the middle ; hindwing hyaline. 

S , Similar, smaller, the pubescence on the front golden; the posterior 
tibiae and all the tarsi more or less rufous ; anterior femora emarginato at base, 
ffoft.—Deesa ; February. 

Length—9 mm. $ 6 mm. 

The only Indian species with a red base to the abdomen and a fuscous cloud 
across the forewing, 

Tachyaphex mimtrn, n, sp. 

9 . Hoad, mesonotum, scutellum ; and postscutollum closely and finely punc 
fared ; median segment longitudinally striate at base, transversoly apex ; abdo¬ 
men acioulate, almost punctured. Clypeus transverse anteriorly, front with a 
shallow impressed line; the distance apart of the eyes at vertex is less than 
the length of tho 2nd and 3rd joints of the fiagellum united ; median segment 
very short, about half the length of mesonotum, truncate posteriorly ; abdomen 



516 JOURNAL, BOMB A 7 NA TURAL BISTORT S00IRT7 9 Vol. XIX. 

a* long as the head and thorax united, pygidium very long, sharply pointed 
with a tew scattered shallow punctures. Black ; the mandibles, labrum, scape 
of antennae, and apical 8 or 4 joints of the tarsi more or lera rufous * calcaria 
black, tibial and tarsal spines pale testaceous ; pile very short and sparse, 
silvery. Wings hyaline, nervures fuscous, tegula black; radial cell very short, 
the 1st, 3rd and 4th abscissa of radius subequal, the 2nd less than half the 
length of the others; the 1 st and 2 nd recurrent nervures are received 
into the 2 nd cubital cell before and after tbe middle respectively. 

Similar, smaller ; anterior femora slightly omarginate, pygidium deeply 
and roundly incised ; entirely black. 

/fcz$.-~Deega ; January, September, October. 

Length 9 7 mm. $ 5 mm. 

Nearest to T, ntriolam (Cam.), but may be distinguished by the 2nd cubital 
cell being much smaller on the radial nervure. 

Tachytphcx ablatun, n. sp. 

Head and thorax very finely and rugosely punctured, abdomen 
minutely aciculate; pygidial area impunctate. Clypeus almost transverse 
anteriorly, incised in the middle; antenna with 2nd and 3rd joints of the 
flagellum subequal; the distance apart of the eyes at vertex less than 2nd 
joint of flagellum ; the apex of the median segment has traces of a furrow, 
and is obscurely transversely striate. Front, vertex, and thorax black ; scape 
of antenna, clypeus, mandibles, except their tips, the whole of the legs and 
abdomen light rod ; flagellum of antenna blackish ; most of the tibial and 
tarsal spines pale testaceous, but a few arc darker ; calcaria and claws dark 
red, sometimes almost black. Pubescence and pile silvery, thick but not very 
long on front and thorax, where it almost entirely hides tiw^ocu Ip taring. 
Wings hyaline, neivures and tegulne rnfo-testaceous ; the 1st aijnedtt abscissa 
of radius and the space bounded by the recurrent nervures are suboqual ; the 
2 nd abscissa of radius much shorter. 

Hab t —Deesa ; June, August, September. 

Length—11-14 mm. 

Very near to T, erythrogauHr (Cara.) in general appearance, but the eyes are 
much closer together at vertex. 

Tachysphex gujaraticu*, n. sp. 

9. Head, mesonoturo, and scutellum very closely and finely punctured ; 
median segment rather obscurely longitudinally Striate; Abdomen minutely 
aciculaie, pygidium smooth. Clypeus almost transverse anteriorly ; 2nd and 
3 rd joints of flagellum subequal; the distance apart of the eyes at vertex is 
rather less than the length of the 2 nd and 3 rd joints of the flagellum united ; 
median segment truncate posteriorly, with an obscure furrow. Bed; the 
flagellum of antenna, front, vertex, and thorax, except the lege,* black. 
Pubescence silvery, thick but not very long; it usually hides the sculpturing 
of most of the head and thorax. Wings hyaline, nervures and tegula 
rufo-testaoeous; 2nd and 3rd abscissa of radius and the space bounded 
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by the recurrent nervurea subequal; radial cell rather Bhort, truncate at 

apex. 

g. Similar, but eyes much wider apart; anterior femora deeply emarginate 

at base. 

Dab.-- Dee?a; common, 

Length. - 9 6 mm. g 5. mm 

Larra rimillima (Smith). 

This species was common at Deeaa in June, and I have specimens from Mt. 
Abu and Jubbuipore The g is very unlike the ?, and has not yet been 
described, unless it is the form described by Cameron as futcipenttis. 

g. Head and thorax closely punctured, the extreme anterior margin of the 
clypeus smooth and shining, the vertex less strongly punctured than the 
front; mesonotum more strongly but less closely punctiucd than the 
median segment, on which iu the centre above the punctures run into trans¬ 
verse etrieo; on the soutellum and postscutellum the punctures are finer than 
on the rest of the thorax ; abdomen very finely and closely punctured. 
Anterior margin of clypeus produced in the centre, with a slight median 
indentation, and emarginate on either side of the produced portion ; 1st joint 
of flagellum rather shorter than the two following united ; the portion of 
the front about the ocelli somewhat depressed : mesonotum with a median 
longitudinal impression at base ; median segment roundly truncate posteriorly ; 
abdomen with the apical margin of the segments slightly depressed ; pygidium 
closely punctured, very slightly pubescent. Head and thorax with dense but 
somewhat short greyish pubescence ; antennre, legs, and abdomen pruinose. 
Black ; the greater part of the first three abdominal segments dull red, apical 
margins of the remaining segments rufesoent, Wings fusco-hyaline, almost 
hyaline at base ; nervurcs, and stigma brownish testaceous ; tegulte shining 
testaceous, their margins punctured. 

Hah.— Deesa. 

Length,—11*14 mm. 
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MISCELLANEOUS NOTES. 

No. 1.—A TAILLESS JACKAL. 

While oat riding this morning, I came across a Jackal (Cank aureus) without 
a tail* It crossed a country track some 20 yard? in front of me and then 
stopped and stared at me. I was afforded a good opportunity of looking at it. 
It was in very good condition, with a sleek coat and on the fat side. I could 
not judge its sex, but if it was a bitch, I should say she waB in pup. There 
was no sign of a Rtump of a tail, and the opinion I formed was that the Jackal 
had been born without a tail. After looking at me for a short while, the 
Jackal moved on and sat down under the shado of a milk bush, some 30 or 40 
yards off, showing the greatest unconcern. I have seen a good many Jackals 
during my time in India, but I have never come across one without a tail before, 
so report it in case it may prove of interest to others. 

R, M. BETHAM, Lt.-Ooi„ 

Tho 101st Grenadiers. 

Mhow, C. I., 18/7i April 1909. 

No. II.—A FIGHT BETWEEN A HYiENA AND A PANTHER. 

Possibly the following may be of some interest to other members of the 
Society as throwing a side-light upon, to me at least, an unknown side of a 
hyaena’s character. 

I had had a goat tied up near a neighbouring hill on the chance of its con 
taming a panther and heard yesterday morning that it had been killed by a hyiena, 
As it was probable that the latter would polish off anj r other goats we might 
tie up we decided to sit up for him, and accordingly ray wife and I took up our 
position in a machan on the ground shortly after f> p. m. We had not long to 
wait beforo the hyeena appeared and stood covered by sotne trees a little 
distance off. It seemed very uneasy and retreatod more than once, always 
returning to the same spot where we had first seen it. Finally, just as it got 
dark, it moved off into the jungle on our left, and for some time there was 
silence. By this time it was quite dark except for a littlo feeble moonlight. 
Suddenly from our rear there was a rush and a panther bounded into the open 
glade in front of the machan, halted a brief second, and as suddenly bounded 
away again. In a minuto it was back and sprang at the goat but missed it. I 
raised my gun to fire, but before I could get the sights on to it, it had seen the 
hyiena in the jungle close by, and with a roar sprang in the direction of the 
latter. A grand old scuffle then ensued—unfortunately out of our sight—which 
lasted for about ten minutes accompanied by much swearing and disturbance 
of the undergrowth. After it was all over the conqueror camo to carry off tho 
spoils of war, and to my amazement 1 saw that it was the hyama and not the 
panther who had won the day. His triumph was however short-lived as 1 
dropped him dead before he could reach the goat. The panther who all the 
time had never ceased to spit and swear did not seem in the least put out by 
the firing, and evidently thought that sotne wonderful intervention of provi- 
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deace had rid her of her foe, for, after about 15 minutes, she too proceeded to 
walk across my front towards the goat, enabling me to drop her dead within a 
few yards of her late antagonist. The panther turned out to bo a female of 
about 5 years, measuring 64 ft. The hyaana was also a female measuring 5 ft.. 
11 inches. 

Personally I have never heard of a similar incident before, and it seems to 
me a most extraordinary thing that the hyffina should not only have stood up 
to the panther but should have worsted it to such an oxtent as to have 
practically robbed it of its dinner. 

It, 0. BURKE, Captain. 

Sangi.i, 8.M.C , 27 th Jan . 1901). 

No. III.—BREEDING SEASON OF THE COMMON INDIAN PORCU¬ 
PINE (HYSTRIX LEUCURA). 

1 notice that in Blauford’s Faum of British India (Mammalia) the breeding 
season of the Indian porcupine is not specified, so that it may be of interest to 
note that a young male was brought in to me on the 27th of March by a 
pahari, who said be had found it in a rocky recess in those hills just below 
Alinoru. He said that he disturbed and flushed both parents from their fastness, 
and on investigating, found a solitary young one. This ho supposed was about a 
month old. It measured when squatting about 9J to 10 J ins. The spines were 
erected under alarm, but they were not yet Htiff enough to inflict injury, and 
I handled the little creature freely. It was naturally timid, sought shelter, and 
when touched, while erecting its armature gave vent to a series of grunts. 

Blandford says that two to four young are produced at birth, but there 
appears to have been but a single offspring on this occasion. 

The altitude indicated is so mo where between about 4,000 to 5,000 feet. 

F. WALL, 0, M. Z. S., 
Major, I.MJS. 

Almora, 29<A March 1909. _ 

No. IV.—THE SEROW. 

In the Field of January 9, under Shooting, Mr. G. W. Bird, writing about 
sport in Burma, describes the Serow as a dark-red-brown animal weighiug about 
200 lbs., and other writers state that the colour of the Burmese Serow is rufous. 
Mr. Lydekkor, for example, in his “ Game Animal* qf India” states that the 
typical Sumatran species is more rufous generally than the Himalayan animal. 
Perhaps these writers may be describing specimens procured from Tenasserim, 
which may bo of somewhat similar colour to the Sumatran species ; but during 
a close acquaintance with the Serow in Upper Burma, extending over six years, 
I never met with this rufous variety, nor do I think that it exists there. The 
general colour of the animals shot by me and others has invariably been black 
aboire and brown beneath at all seasons of the year, and I should say that these 
were of the typical Upper Barman species. The following are the measure¬ 
ments and description of ft female serow that I shot in the Northern Shan 
States in 1898. 

80 
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The skin is sparsely covered with short bristly hair, 1J in. long, the inner 
half of which is white and the outer half black. The cheeks, throat, knees, 
belly, and back of the lower parts of the logs are ruddy brown. The flanks 
ash brown* The nose, face, and horns jet black. The eyes are large, lustrous, 
and dark bine in colour. Hoofs black, very large and clumsy looking. A 
mane of strong bristly black hair 4£ in. in length rnnB from the nape of the 
neck to the withers. This mane is erected when the animal is excited. Its 
tail 5| in. long is black above and ash brown underneath. Viewed from a dis¬ 
tance of ten or twelve yards the animal seems to be wholly black in colour. 

The measurements are as follows• From crown of hoad along back to foot 
of tail, 4 ft. 3 in.; nose to tail, 5 ft.; height at shoulder. 3 ft. 6 in.; girth at 
shoulder, 3 ft. 7 in.; girth at flank, 2 ft. 10 in.; length of face, 10 in.; girth of 
fore leg at shoulder, 15 in., girth of fore leg above knee, \) in ; girth of fore 
leg below knee, 6 in.; ears, 8$ in.; horns, 8J in. : circumference at base, 4£ in.; 
weight when shot, 230 lbs. 

This was an adult animal, and a large old male would stand 3 in. higher at 
the shoulder and weigh considerably more. One shot near Kyoukiongyi, on 
the Bernardmyo Hkabine road, weighed a little over 300 lbs., and its horns were 
more massive. 

This little known animal is found in suitable localities throughout the North¬ 
ern Shan States, and it must be common in the Chinese Frontier States, for 
every mule driver has a serow’s horn amongst the various articles attached to 
his waistbelt. It lives in families of four or five individuals in the most retired 
recesses of thickly wooded precipitous gorges, whose boulder strewn slopes and 
shallow caves afford shelter from tho weather, and may bo found morning and 
evening feeding on the rank herbage of the more open slopes. One seldom 
sees more than one individual at a time, but I have seen as many as four feeding 
in different parts of one ravine within a few hundred yards of one another, and 
a sportsman on finding one Serow should always try tho same gorge over again 
on the chance of finding another. They are most frequently found in the ever¬ 
green forest between 4,500 ft. and 6,000 ft,, but they are also to ho met with as 
low down as 800 ft. near Male Gale in tho Ruby mines district. 

Although of retiring habits, they are comparatively fearless of man, and 
their curiosity is such that they will often allow the sportsman to approach 
fairly near them before dashing off. When shot and missed, they do not travel 
for. On one occasion X found and missed an old buck, followed him up, and 
killed him within fifteen minutes, although he saw me when I first shot at him 
at a short range. The Serow will not run from a dog, and the Leeshaws take 
advantage of this characteristic. They hunt it with a trained dog, which holds 
it at hay, whilst they sneak up quietly and shoot it at close range witt} their 
oross bow and poisoned arrows. 

Although known as a wild goat, in appearance it is more like a cross between 
a deer and a donkey, being heavy and unwieldy in front, with high withers 
sloping very much towards the hind quarters. Its favourite pose is to stand on 
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the top of a rook with forelegs astraddle and head held low. It is very difficult 
to distinguish the sexes at a distance. Their movements very much belie their 
appearance ; they are exceedingly active animals, not only amongst rock, but 
also on the flat. When disturbed they usually dash off down hill, with a deep 
hissing snort or two, into thick cover, and as a rule they circle round any, reas- 
oend the hill behind the intruder, posting themselves on some coign of vantage, 
from the safety of which they can watch the hunter tracking them. Before I 
knew of this dodge I often tried to drive them without success, having one 
several times in a boat, but never succeeded in getting it to cross the guns. 

In stormy and wet weather they are very restless at night, and call to one 
another a good deal. Their cal) is a whistling scream. The female usually brings 
forth one kid at a birth and sometimes two, about the end of September, and 
the kid runs with its mother for a year. On two occasions I have seen a mother 
with a very young brown coloured kid and a half grown kid in attendance. 
The period of gestation is about seven months. 

A sure find for Serow is the gorge of the Pyoung (Goung) stream, a milo below 
the now abandoned military station of Bernardmyo, in the Ruby mines district. 


Annanhill, Kilmarnock. 


H. SHAW DUNN. 


( The above appeared in the Field ” of 30 th January 1909.) 



No. V.-NOTE ON A YOUNG TIBETAN GAZELLE. 

I am sending you a photograph of a young male Tibetan gaselle (Qattfl* 
picUeaudata). t have often noticed that sometimes the white round the tail of 
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these Animals appears much brighter and larger than at other times. This is 
very noticeable in bright sunlight when the white ean be seen at a great distance. 

By watching this animal in captivity 1 found that when alarmed the white 
hair would bristle outwards in » peculiar way giving this effect. 

F. M. BAILEY, Lieutenant. 

Gyantsb, Tibet, 26 th August 1908. 


No. VI,—COLOUR VARIETY OF INDIAN HOUSE CROW. 


I send herewith the skin of a common Indian House Crow (Carmt splendent) 
shot in the Jnllundur district, Punjab. Its colouring is so strange that I hope 
it will be of interest to the Society’s Museum. 

L. C. GLASCOCK. 

PlIILLAUR, PUNJAB, 

1 9th February 1909 . 

[The specimen sent 1b curioualy coloured, being dark cinnamon on the head, throat, wing 
coverts, and abdomen, the remuinder being pale cinnamon, lu the Society** collection there in 
a specimen coloured in the Biime manner but paler on the neck. There i« also a skin of a 
beautiful creamy white specimen obtained in Bombay.— Eds.] 


No. VIL—ON THE OCCURRENCE OF CERTAIN BIRDS IN 
THE DARBHANGA DISTRICT, TIRRUT. 

On the morning of the 4th February, my shikari brought me in a bird, which 
I found to bo ChiUa hoUmiotta (Tim Hair-crested Drongo) shot within three 
miles of the Factory. I have found this a most uncommon bird in this 
district. 

On the 11th of the same month, my collector brought me in a male of 
Emberista pumUa (The Dwarf Bunting). He says it was all by itself but I 
daresay ho overlooked its mate. This bird has been recorded from Purneah 
by Jordon, but that is the only occurrence in the plains, according to Oates in 
the Fauna of British India, Vol. II, and so its turning up liere is an interest¬ 
ing fact. 

I reoorded the occurrence of a single Vanellue vulgaris (Lapwing) in this 
district on the 8th August 1903 (see Jour., Bom. Nat. Hist. Soc., Vol. XVI, 
page 74) and have now to record another specimen being procured, but this 
time near Jainagar in the Madhubani Sub division. Both specimens are in my 
collection. 

OHA8. M. INGLI8, 


Baohowkie Factory, 

Lahekia Serai, -lift February 1909. 
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No. VIII.—A NEST OF ARCUIUTJTEO HEMIPTILOPUti (HIMA¬ 
LAYAN ROUGH-LEGGED BUZZARD) FROM TIBET. 


J solid you u photograph of uncut of Archibuteo hemipUbpm which 1 took 
near hero on the 19th April this year at an altitude of 14,800 feet. The newt 
was made of sticks (one of which was over five foot long) and lined with blades 
and roots of coarse grass. The Tibetan name for this bird is “ eha kyi. n It 
feeds on hares and snow cock (Tctraogallm Ubetanus) which were very plentiful 
in the vicinity of the nest, and, it is also said to do some damage to the flocks by 
taking young lambs. 

F. M. BAILEY, Lieut. 

Gyantsk, 10th September 11)08. 


[A skin of this ram Buzzard has boon presented by Lieut. Bailey to the Society’s Museum. 
The specimen is a male aud answers closely thu description given by Mr. Hume of a “pre¬ 
sumed male” in 44 Stray Feathers," Vol. iv, pp, 870*871. 

The measurements of Lieut. Bailey's and Mr. Hume's specimens are as follows 

Wing. Tail. Tarsus. Bill from gape*. 

Lieut. Bailey’s specimen .18’ti 11*3 3 4 2 

Mr. Hume’s „ .19' IV 3*4 2 

N. B. KIKNEAK.) 


No. IX—DOVES NESTING ON THE GROUND. 

Yesterday, the 3rd March, 1 found two ne«ta of the common dovo ( Turtur 
iigrinuB ) built on the ground. 
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The first I found in the morning whilst inspecting a timber oniting in the 
Kyangin forest reserve. It wet on the ground, right out in the open, under a 
teak tree and was of the ordinary kind, just a few twigs eollected on some 
fallen leaves, There was no attempt at concealing the nest. There were two 
eggs in this nest, freshly laid. 

The second nest I found the same evening. It was placed at the foot of a 
cateohu (Acacia catechu) treo not far from my camp. The bird flew off as X 
approached tho tree. There were two eggs in this nest also freshly laid. 

In all my wanderings in Burma and India I have never before come across 
doves nesting on the ground and cannot account for these, as there were lots 
of trees and bushes about them to build on. I should like to know whether 
the nesting of doves on the ground has ever been recorded before or not. It 
seems strange that they should pick the ground to build their nests, as tho eggs 
or young are almost certain to be destroyed by snakes or cats. 

C. W. ALLAN 

H&kxada, Burma, ith March 1909. 

No. X.—NIDIFICATION OF THE SARUS CRANE (GRUS 
ANTIGONE). 

To-day, while snipe shooting at Talod, 1 came across a Sarus chick just 
hatched out. The egg shell was lying along side it. I thought Sarus laid 
during the monsoon ? I should like to know if this is the usual time for nest- 
ing. The behaviour of the parent birds was curious. My shikari had to pass 
within five yards of the neat to pick up a snipe, but the parent birds, who were 
feeding twenty yards off, took no notice of him at all, though one of them ut¬ 
tered a low growling note once or twice. I went on and called my wife who 
was waiting for me a short way off, to see the chick. My wife and I with 
my shikari and three beaters walked up to within ten yards of the ‘nest- 
The parent birds were feeding about . v .O yards off and did not appear to 
notice us. My shikari and I then went up to the nest and handled the chick. 
Even this had not the effect of causing the parents any anxiety. The ohiok 
was an ugly little thing, like a big gosling, and was very unsteady on its legs 
and would only waddle about slowly. When I first left the neighbourhood of 
the nest, to call my wife, I noticed the parent birds move up close to it for no 
apparent reason, but shortly after a kite swooped down near the nest and 
there was a charge of two infuriated sarus at the kite immediately. The nest 
was quite exposed and the parent birds evidently knew their enemy, but it was 
certainly extraordinary that they did not mind our handling the chick and con¬ 
tinued feeding unconcernedly while we stood by their nest. 

E. O’BRIEN, Oapt„ 

Camp Talod, Sadr a, Asst. Pol. Agent, 

Mahikantha, 15Uh February 1909. 
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No. XI.—ALBINO SNIPE. 

When shooting with Mr. W. V. Nioholas at Pithoro in Sind last weak he shot 
a partially albino full snipe (Gallinago coeleetis). The head and neck, back 
primaries and breast are white, tinged and barred in places with rusty yellow. 
The wing coverts are of the usual colour. Mr. Nioholas has presented the 
specimen to the Society’s collection. 

H. GILL. 

Bombay, 24 th February 1909. 

No. XII.—FLAMINGOS IN THE N. W. FRONTIER PROVINCE. 

On 21st of Ootpber last I saw a large dock of flamingos flying east down the 
Kabul River. They were flying quite close down and were unmistakable, but it 
was early in the morning and few saw thorn. They were about 500. They 
were the large Flamingos (PhanicopteruB ro$eu*). On the 7th instant I saw 
another large flock flying west up the Kabul river and again more on the 8th, 
possibly parts of the sanio flock. I mentioned it to Captain Bogle of the 
Guides, who has lived at Mardan for some years, and he told me that he had 
never heard of them in this province. However he told me yesterday that 
within the last few days several birds have been seen in the neighbourhood of 
Mardan which are undoubtedly Flamingos. The dates may be of interest. 
This would seem to be quito a likely route for them on their migration, but I 
have never Been them except on the dates mentioned. 

W. P. 0. TENISON, R.A. 

Nowsheua, lGth March 1909. 


No. XIII.—OCCURRENCE OF THE BAIKAL OR CLUCKING TEAL 
(NETTlON FORAlOSUM) IN THE PUNJAB. 

I am sending for the museum a teal which, as far as I can make out, is the 
Baikal or Clucking Teal, and if I am correct in my identification this will make 
the fifth authenticated specimen shot in India. 

The bird was shot by Mr, A, B. Aifcken, of the Irrigation Department, close 
to the Behranwala Canal escape, Lyallpur District, on tftb February 1909, and 
seat to me for identification. Mr. Aitken has kindly given me the skin for 
presentation to the Museum if it is of any use to you. The skin had unluckily 
been dressed with salt before I got it, and it may be rather difficult to preserve 
now. 

The skin agrees with the description of the Clucking Teal given in “ Indian 
Ducks and their Allies ” with the exception of the head which is not black, the 
back also is not quite the same nor the colouring of the feet, but they may 
have changed colour before I got the skin, otherwise the feathering corresponds* 

J. LINDSAY SMITH, Capt, 

LyaUpuk, Punjab, mh February 1909. 

[The Specimen proves to be a Baikal or Clucking Teal f Act (ion fvrmos u m ) and baa been 
added to the Society ’a Collection.— Eds.] 
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No. XIV.—OCCURRENCE OF THE BAIKAL OR CLUCKING TEAL 
(NETTION FQRMOSUM) IN NORTH BEHAR. 

1'fiud on page 164 of Mr. Baker’s book on “ Indian Duel a and their Alim ” 
that there is only one recorded instance of the Baikal or Clucking Teal being 
found in India, since the year 1896. 

It may interest you to know that a male Baikal Teal was caught in 
Muzuffurpur district (in North Behai) towards the end of the cold season 
of 1907. 

It was brought by some professional fowlers to Mr. II. de Vitro, of Runi 
Syodpur Indigo Factory, and kept by him in his tealory. I was able to identify 
it as a Bitikal Teal, by means of Oates’ book “ The Game Birds of India.” The 
bird was one of a pair but its companion had died before I happenod to arrive 
at the Factory. Mr. do Vitro had the bird mounted by a Calcutta firm, but 
unfortunately it was completely spoilt by them. 

Stillowjan Park, G. ,!. MONAHAN, 1,0.$. 

Blackkook, Co., Dublin, 

Ireland. 9$ March 1909. 


No. XV.—INTELLIG ENCE IN BIRDS. 

Having read a letter on the rt Injury feigning habit of parent birds,” in which 
tho writer on pages 916, 917, and 918 of Vol. XVIII of the Journal discusses 
the point as to whether the birds are acting in such oases by instinct or with 
intelligence, I should like to record tho action of a tame Magpie, which belong¬ 
ed to me, and which 1 think certainly showed “intelligence” of a very high 
order. The bird in question was Pica botlanemis, the black rumped Magpie, 
which is so similar to the common European Magpie, Pica rmtka, that it is really 
only an Eastern form of that species. 1 took the bird out of the nest in July 
1893 in a high valley in Ladakh and took it down to the plains of Lidia with 
me. The bird was so tame that I allowed him the free use of his wings, which 
T never cut, and lie flew about the bungalow, inside and out, as he liked. At a 
station in Central India, when 1 was on detachment, with Cap*. M. of my regi¬ 
ment, in 1894, 1 being then a subaltern myself, he and. I and a Captain of the 
R. A. M. C. occupied one bungalow together. The R, A. M. C. Captain had two 
very fine bull-terriers, a dog and a bitch, with which the Magpie was on very 
friendly terms, and they never molested him in any way. One day in the hot 
season, Oapt. M. called to me from the dining-room, saying : “ Conte over here 
quietly and see wliat your Magpie is doing.” I went over to him and he took 
mo to the door by the front verandah. We saw tho Magpie walking round 
»the two bull terriers, examining both very closely for some time. We could 
not understand at first what he was driving at, but from what followed it was 
quite evident that he was trying to ascertain whether tho two dogs, which were 
lying full length in tho shade in the verandah, were really asleep or ohly 
dozing. Having satisfied himself that both were asleep, lie deliberately walked 
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up to the dog, and gave him a couple of very bard vicious digs in the tail with 
his beak, and then disappeared like lightening round one of the thick mud 
pillars of the verandah. The dog sprang to his feet with a growl, waking up 
the bitch, who also jumped up, and both dogs stood about in the verandah 
uneasily for some time looking for something on which to vent their anger, the 
magpie all this while keeping himself well out of view. Finally the dogs got 
drowsy again, lay down in the verandah, and went to sleep again. When all 
was quiet we saw the magpie come very cautiously from his hiding place. 
Again he carefully scrutinized the dogs to see if they were asleep, and then he 
repeated the performance, biting the dog again in the same way as before, and 
again disappearing like a flash round the thick pillar of the verandah. This 
time however the dogs wore so uneasy, that they would not lie down again. 
We saw the magpie wait in his hiding place for some time, and then seeing 
that the game was up, he hopped down on to the gravel walk about 18 inches 
tielow the verandah. We then lost sight of him for a few minutes, but he 
soon reappeared flying down from a big tree at tho other side of the house, 
and settled close to the two dogs, with a chatter as if he was greeting them for 
the first time that morning. It was evident from the way the dogs received 
him that they bad no suspicions us to his being their assailant while they wore 
lying asleep. In order to fly down into the verandah from the direction he 
came, he must have gone right round the bungalow ou the gravel walk keeping 
dose to the wall to keep out of view, thon at the baok of the bungalow got up 
into the tree, and then flown down to the verandah to talk to his friends, the 
two dogs, as he very often did. They were therefore not the loast surprised 
when he flew down to them, as they were accustomed to see him doing so very 
often. The barracks were fully half a mile from the bungalow and the magpie 
always flew there directly he was let out of his cage in the morning, remaining 
with the men till their breakfast was over, when ho used to fly back to the 
bungalow and get morsels from our breakfast table. At night he always went 
into his cage of his own accord, the door being put open for him, and it was 
shut by my servant, when he had gone in, and opened again every morning at 
daylight. This bird was a constant source of amusement to us, frequently 
showing what I think was great intelligence, but I think bis little joke with the 
two bull'terriers was bis most amusing exploit. He must have thought thi* 
out deliberately, and not the least amusing part of it was the way he coolly 
presented himself to the two dogs as if he was saying “ good morning** to them 
after having just perpetrated a cunning piece of treachery on his unsuspecting 
friends* If that does not show intelligence I do not know what jt should 
be called. It was a deliberately planned practical joke, admirably carried 
out, and the perpetrator screened himself cunningly from detection by his 
victims; 

H. DELME RADCLIFFE, Major, F.ZJS., 

Royal Welch Fusiliers* J 
Sports Cura, London, ith Fthrvary 1909. .. . 
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No. XVI—ON THE HABITS OF BIRDS WHEN DANGER— 
SUPPOSED OR OTHERWISE—THREATENS THEIR NESTS. 

I have been much interested lately in the letters which have appeared in the 
Miscellaneous Notes of the Society’s Journal regarding the behaviour of birds 
when danger threatens their nests. I think the following inoident concerning 
a Fiscal Shrike (Lanins collarie) may be interesting. In this particular case 
reason was conspicuous by its absence, aud instinct disastrously misleading 
but the intention of the bird was perfectly clear. As I am sending this to a 
Journal on the Natural History of India in response to the trust expressed by 
Mr. Dewar, in his article, dated 10th September 1808, that members will let the 
Society have the benefit of their observations on this subject, I ought to say 
that the bird was not an Indian one, nor did the incident come under my 
observation in India. Nevertheless us an example of absolute stupidity, clearly 
demonstrating that this particular bird at all events possessed no reasoning 
powers, I hope that it may help to throw some more light on this interesting 
subject, as after all the habits of birds of the samo species in different countries 
are more or less alike. 

When we were living in Middleburg, Transvaal, a pair of Fiscal Shrikes had 
begun to build their nest in a small group of treeB not far from the road 
leading to our bungalow. 

We frequently walked post the place of their choice, but would never have 
found their nest, which was quite invisible from the road, bad it not been for 
our dog, a pointer. 

The group of trees was enclosed by an iron fence, and some time previously 
our dog bad found and chased a cat inside the enclosure, with the lasting 
result that it could never pass that place without at once searching it thorough¬ 
ly for the same cat, which I need hardly say was never to be found there again* 
One day in September 1906 whilst returning home from a walk with my wife, 
our dog, on nearing the small plantation of trees, as usual rushed on ahead, 
entered the enclosure and began to hurriedly search for eats in the long grass* 
When it had gone a little more than half way through, a shrike suddenly flew 
out from one of the trees and violently scolded the unintentionally offending dog. 
On the next and every subsequent occasion that we passed the place, the bird 
used to fly out at the dog long before it was anywhere near the plantation, and 
behave in a most absurd way chattering and scolding, and following the dog, 
flying a few feet above its head, until it was past the enclosure. The dog 
never used to take the least notice of the bird, and the bird apparently did not 
object to us. We could have walked about among the trees all day long with¬ 
out apparently causing any alarm, but the poor dog which had never climbed 
a tree in its life, was not even allowed to pass the place on the side of the road 
opposite to the trees without being molested. 

This curious behaviour on the part of the bird naturally led me to suppose 
that its nest was somewhere in the plantation. I therefore made a systematic 
search, starting at one end of the plantation, and walking backwards; and 
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forwards examined carefully every tree. In about a quarter of an hour 1 
found the nest some ten or twelve feet above the ground, built close against 
the trunk of one of the trees (a Blue Gum). I was unable to climb the tree 
as the branches were too thin to support my weight, so I hurried baok to my 
bungalow for some ladders, expecting after all the fuss the bird had made to 
find at least young birds. I was quite wrong, the nest was only half built. 
Thinking that perhaps this was not after all the nest belonging to the shrikes 
which objected so much to my dog, I searched in every other tree in the 
plantation, but could not find any other nest. To make quite certain I went 
out the next day alone and watched, and I saw both birds frequently fly in and 
out of the tree which contained the half built neBt. 

Now, had the bird been capable of exercising any intelligence, would it 
have constantly drawn our attention to the whereabouts of its nest, by 
scolding a dog which nover took the least notice of its ridiculous antics ? The 
first time it might have been suddenly frightened by the appearance of a 
strange monster under the tree it had selected for the home of its future 
young, and involuntarily cried out, and attempted to drive it away, in the 
same way that a very young child will involuntarily cry ont when suddenly 
alarmed, even at objects which are quite inanimate and ob\iously to us, could 
not possibly do it any harm. 

Why then should it after the first time of seeing the dog, when it discovered 
that it took absolutely no notice of it, and nover attempted to touch its half 
formed home which was out of reach, continue day after day to attack the 
dog (sometimes long before it was even near the plantation) which it would 
have known had it been able to reason, could not climb trees, was obviously 
looking for something on the ground, and thereby draw the attention of two 
humans who could climb trees ? 

There was certainly no intelliganoo exhibited by this bird, neither can I 
believe it was solely instinct which so disastrously misled it to expose the one 
place it wished to oonoeal, 

I think that in this case the bird must have been in the first instance so 
intent on doing something to its nest, that it neither saw nor heard the dog 
approach the tree it was building in, and then suddenly catching sight of it 
beneath, was so frightened that whenever it saw the dog again, associated it 
with something to be alarmed at, in the same way that the dog always 
associated that particular enclosure with a cat it had once discovered there, 
bet never subsequently found there again* 

My opinion of the above is comfirmed by the fact that, at abont the same 
time in a disused compound abont a quarter of a mile away! another pair of 
shrikes behaved in exactly a similar way, bnt on this occasion devoted 
all their attention to us, and left the dog severely alone. In the former 
ease had the bird been able to reason, although instinct prompted it to 
behave as it did, It would have suppressed its fright for fear of attracting 
our attention to its nest, being the ones who could do it real harm, and 
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on finding that nothing happened, would have kept quiet on subsequent 
occasions. 

In the latter ease the behaviour of the birds was exactly the same, but the 
whole of their attention was directed to us, and not at all to the dog, which 
conclusively proves to mo that those birds at all events are led by a common 
instinct to attract attention from their nests in one particular way under 
any circumstances of danger, real or supposed. 

In eight years* experience of birds’ nesting, and observing the habits of 
birds during the period of nidifioation, in India, Burma, and South Africa, 
I have never once seon a bird show the least intelligence, nor has a single in¬ 
cident over come under my notice which has ever made mo even suspect that 
birds are capable of reasoning. 

I think each species possesses hereditary instincts of its own to conceal its 
nests, and attract attention from its chosen sites, but has not the reasoning 
powers to use them intelligently under varying circumstances. 

I was also very much interested in Mr. 0. H. Donald’s description of the 
injury-feigning incident of the black partridge, which came under his observa¬ 
tion. I have found many nests of game birds, but have never met with a single 
incident of these birds feigning an injury, although I have noticed it in all the 
other birds mentioned by him except the woodcock. The fact, however, that 
partridges do adopt this method for attracting attention from their young has 
been known for many years. Gilbert White, when writing from Solbome on 
the 26th March 1773 to the Hon’ble Daines Barrington on the of 

animals, remarks :— 

“ Thus a partridge will tumble along before a sportsman in order to draw 
away the dogs from her helpless covey.” 

In another place he writes :— 

" A hen partridge came out of a ditch, and ran along shivering with her wings 
and crying out as if wounded and unable to get from us. While the dam 
acted this distress, the boy who attended me saw her brood, that was small and 
unable to fly, run for shelter into an old foxearth under the bank. So wonder¬ 
ful a power is instinct.” 

An incident once came under my notice of the Madras bush lark (Mirafra 
affims) feigning injury. One day whilst walking down the British Infantry rifle 
range at Meiktila in Burma, I struck at a piece of a chatti lying On the ground, 
with my walking stick. I was surprised to see a small bird run out from beneath 
it, and run along for some distance with an apparently broken wing. At first I 
thought it really was wounded, and had taken shelter under the piece of chatti 
from the heat of the sun, but when it eventually rose from the ground and flew 
away I knew at once what was up, and on turning over the piece of chatti 
discovered:a nest containing three eggs. 

STANLEY PEBSHOUSE, 


The Hall, Stkenball, Yorkshire, 


2nd Border Regiment. 


10ft February 1909. 
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No. XVII.—THE INJURY-FEIGNING HABIT OF PARENT BIRDS. 

As I said in my original letter (VoL XVIII, p. 680), I knew I was treading 
on delicate ground when I suggested reason rather than instinot to be the 
explanation of the strange behaviour of a bulbul ( Otocompsa emeria), when it 
thought its nestlings in peril. 1 cannot regret having done so now that my 
surmise has provoked Mr. Dewar to write on the subject. He is always worth 
listening to, and his letter on this subject Is particularly interesting. He will 
doubtless forgive my endeavouring to support my contention in this case. 

Of course, the whole question is one of terms. What is instinot ? What is 
reason? An “ instinctive action ” I take to be the impulse arising from the ex¬ 
periences of the moment, fa., before one's brain has time to reason consciously, 
what in faot is termed “ reflex action” in certain cases. Unwittingly I put my 
hand on a hot iron/instinctively 1 withdraw it. No effort of reason is required. 
When I And that the pain of the bum remains I apply remedies. This subse¬ 
quent action being the result of reason. 

In Mr. Dewar’s letter (VoL XVIII, p. 918), he impugns the logic of both my 
Bulbul and bis Babbler, but that to my mind does not disprove the attempt to 
reason. Darwin in his “ Descent, of Man ” instances the case of the retriever 
and the wounded duck us a distinct attempt to reason, although, as he says, the 
animal’s logic was hopelessly wrong, in fact quite as much so as my Bulbul’s. 

Tho way I regard the matter is this. The birds were accustomed to see me 
looking frequently at their nest, and had realised that there was no reason to 
fear me. When, however, a stranger came on the scene—a new experience— 
they started scolding or threatening us. This failed to have the desired effect, 
and hero, it seems to mo, the bird, by changing the tactics prompted by the 
impulse of the moment, shows that it must have reasoned something like 
this “ My scolding has not succeeded in driving these marauders from my 
nest, I must try some other course. If they are after birds I will lure them 
from my young, by making them think they can easily secure me.” From 
this resolve came the wonderful mimicry of a badly maimed bird. 

It has always seemed to me to be a bit of human arrogance to elaim reason 
and a future existence for mankind, and to deny them to the brute creation. 
No doubt the evolution of reasoning powers in man has been more rapid than it 
has been lower down the scale, and there are obvious gradations in the human 
ability to reason, but there are on record instances of reason in animals and 
birds which cannot bo assigned to instinct. Take the very elementary case of: 
the puppy. He wishes to relieve his full bowel; instinct teaches him to do so 
forthwith. If he is in the garden at the time nothing happens to him for 
obeying this impulse of nature, but, if he is in the house, his owner at once 
proceeds to show him that his action is not appreciated. This happens two or 
; thfee times, and then the puppy has learnt a lesson he remembers all his life. 
Either his master’s castigation has got the better of the animal instinct, or the 
dog has reasoned that as he always gets punished when he relieves nature in* 
dobra, and never when he does so out of doors, he had better avoid doing'the 
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first for the future, I prefer to think that the latter has happened* that reason 
has triumphed oyer instinct. Many of your readers will remember the case of 
the broken legged stray dog who was treated in a London hospital (between 
twenty and thirty years ago, I think) and who subsequent to his discharge 
therefrom reappeared one day at the hospital with a broken legged canine 
friend. The incident gave rise to considerable discussion and correspondence 
at the time tinder the bead of ” Reason or Instinct. ” 

As regards Mr. Dewar’s experience with his Babbler, undoubtedly the birds 
did not reason correctly, but that they attempted to reason seems to me no 
more unlikely than that Darwin’s historical retriever did. Had the Babbler 
been actuated only by instinct it surely would have gone on feeding its young, 
the primary instinct of all creation to its progeny. I am only endeavouring to 
give a possible explanation of the bird’s behaviour and have no intention of 
dogmatising. The train of thought may have been something like this,— 
“ Here’s an intruder 1 Better wait a bit and give him time to go on, before 
1 expose the whereabouts of the nest. I might try a little scolding too ; it is 
so successful with mongooses, snakes, and other avian annoyances. He does 
not seem to mind the scolding, and shows no disposition to move on, and 
1 simply cannot let the children starve, so I’ll risk it.” Up to this point it 
appears to me that reason is a possible explanation. That the subsequent 
action betokened a fault in the logic of the bird does not actually disprove the 
previous attempts to reason. The babblers may have put down Mr. Dewar’s 
merciful restoration of their fledgling to “ funk ” induced by their throatenings 
and scoldings, and have flattered themselves that a pursuance of their former 
successful tactics was all that was required to save their young! 

I am not suggesting all this so much with the view of attacking Mr, Dewar’s 
theories, as with the idea of defending my own. His may be the most likely 
explanation, but it is not the only possible one. I bad only wavered betweeu 
instinct and reason ; be has introduced a third explanation which might 
almost be termed hysteria. 

ARUNDEL BEGBIE. 

February 1909. Majou. 

No. XVIII .—EXTENSION OP THE HABITAT OF THE 
COMMON KUKRI SNAKE (SIMOTES ABNENSiS.) 

Through the courtesy of Major H. A. F. Magrath I have recently examined 
two specimens—one adult, one very young—of Simotes ameneis from Banna on 
the North-West Frontier. Though this speoies is fairly common in the 
Plains of Peninsular India up to the low foot hills of the Himalayas, it has only 
once been reported outside the Oriental Region, a specimen from Deesa being in 
the British Museum. Although it has never been reported from the Amin of 
the Indus it must occur there, since it is now known to extend to the North- 
West Frontier, this locality very largely increasing its previously known range 
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of distribution* Both specimens conform to variety A of Boulenger’s Cata¬ 
logue, i.e, t have tho belly unspotted. The ground colour is biscuit or buff, and 
there are the usual narrow blackish-brown crossbars dorsally breaking up more 
or less laterally. The adult is a 9 measuring 1 foot inches, the tail account¬ 
ing for inches. The ventrals are 194 ?, the anal divided and the subcandals 
45. The scales are, as is usual in this species, 17 anteriorly and in midbody, 15 at 
a point two heads-lengths before the anus. The supralabials are abnormal, 
viz,, 6 with the 3rd and 4th touching the eye but the last shield is fairly ob¬ 
viously a fusion of the normal 6th and 7th. There aro 42 bars on the body and 
12 on the tail. The three dark chevrons on the head are very conspicuous, well 
defined, and quite discrete. 

The young specimen, which I have sent to the British Museum, is similar 
except that the ventrals and snbcaudals number 199 -f 48, tho supralabials aro 
7 and the crossbars 39 -f 12. The length is GJ inches. 

P. WALL, C.m.z.8., 

Major, i.m.s. 

Almoka, lith May 1909. 

Mo. XIX.—DISCOVERY OP A SECOND SPECIMEN OP THE 
RARE SNAKE OLIGODON ELLIOTTI, 

Among the specimens identified as Oligodon subgriutu «in our Society’s collec¬ 
tion which have been recently sent me I have discovered one of Oligodon elliotti. 
As only one other speoimen of this rare snake is known, viz., the type from the 
Madras Presidency which is in the British Museum, the discovery is an interest¬ 
ing one beside being a valuable one in the interests of our Society. The specimen 
accords well with Gunther’s (Kept. Brit. Ind., p. 207., and Plat© XIX, fig. G) 
description and figure. The only things to remark upon being that the second 
chevron on the head does not become confluent with the nuchal one. It ex¬ 
tends bowed forwards beneath the chin however as in the type. Thore are 34 
spots along the body. The ventrals and subcaudals are 149 and 31 and the 
anal shield is divided. It measures 1 foot 1J inches, the tail accounting for 
1 1 inches. The locality given with this snake is Ceylon, but there is no record 
when it was received or by whom it was presented. 

F. WALL, o mz#., 

Major, i.m.s. 

Almora, VMk April 1909. 

No. XX.—A CASE OP HORNET POISONING. 

la Vol. XVIII of this journal (p. G94) Captain Mac Watters reports three oases 
of hornet stings. In this connection the following case will be interesting. On 
the 10th December Major H. whilst out shooting was attacked by hornets. 0 
Being unable to rid himself of them he lay down with his arms round his head 


# In spite of repeated efforts 1 have failed to get a specimen for i ieniifica.Um. 
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*to protect his face, thus rendering only the baok of his head and neck vulnerable 
to their stings. Four settled on the scalp and nook inflicting stings, which 
smarted pretty severely, but not so much as to prevent his continuing shooting 
in a few minutes. 

In about ten minutes' time he suddenly felt queer, handed his gun to his 
orderly and tried to speak but could not, though he made strenuous efforts to 
♦ call out. He then fainted away. Major E., his companion, came to his assist 
unco, and found his face livid, eyes bloodshot, and his nose and ears blue. 
His hands were cold and blanched and he could not And his pulse. On regain¬ 
ing semi-consciousness he complained that he could not see. A state of semi- 
consciousness lasted for about half ati hour. On fully regaining consciousness 
he complained of intolerant itching all over the body , and Major E. then dis¬ 
covered he had a rash all over the abdomen. He then vomited. After a few 
minutes he walkod to camp with assistance, Severe diarrhoea set in at about 
7 p.m, and lasted all night and he vomited again in the night. He noticed 
too that his penis and scrotum wore considerably swollen but not painful. 
The next morning he felt well enough to continue shooting and had no 
recurrence of untoward symptoms. 

The paharis who were beating recommended lime juice for the stings, and 
procured limes from a neighbouring villago. Major E. squeezed and rubbed the 
juice into the wounds which he says were visible as pink, shiny, small, round 
areas, not in the least swollen. He gave whisky internally, and covered him 
warmly. The case is a very interesting one. The rapidity with which the 
symptoms set in, and the profound prostration of the sufferer show that these 
insects secrete a most virulent poison when they sting. 

The poison appears to me to have operated in two ways. Firstly upon the 
nervous system, and the full force of the neurotoxie agent appears to have 
fallen upon the heart. 

There appears, too, to have been a toxic influence reducing the coagulab¬ 
ility of the blood, hence the rash which was probably a nettle rash, and the 
oedema of the genitals. The only other possible solution of the blood state, 
is by assuming an absorption of citric acid from the lemon juice applied 
locally. There seems little doubt that had one or two more stings been 
Inflicted the case would have ended fatally. 

F. WALL, o.m.z^ v 
Major, zjm. 

Almora, 16*4 December 1908. 


No. XXI.—THE BLOODSUCKING PROPENSITIES OF A 
BUG (NAB18 CAP8/F0RM18 )< 

While sitting outside one evening, about nine o'clock, in the middle of 
April, my attention was attracted by a sharp prick on the hack of one 
of mv hands. On looking, I saw a small bug busily employed with its proboscis 
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through the skin. So engrossed wait the bug that it did not mote, though 
I walked into the bungalow, and out again, before putting a tube over it. 

Mr, Lefroy, to whom I sent the insect, writes that it is a specimen of 
41 Nab$g capmformis one of the Rednviids, it normally feeds on caterpillars. ” 
The fact of it sucking blood is therefore perhaps worth recording. According 
to Mr. R. M. Dixon " The blood sucking propensities of some of the species 
are, I believe, due to a habit acquired probably for the purpose of self • 
defence.” 

N. B. KINNEAR. 

Bom ha v. 


No. XXII.—NOTES FROM MANSI, NYU FOREST, 

UPPER BURMA. 

An elephant having died from old age was buried as customary in a pit 
with bamboos placed over it and earth over that. Passing that way about 
10 days afterwards I was attracted by a frightful smell and discovered 
that tho thigh of a hind leg had been disinterred and gnawed to the bone, 
by (presumably) bears, as there were bear tracks all round, and no signs 
of another animal. This is, 1 venture to think, an unusual occurrence. 

There is a simple and offoctive method of catching fish up hero which 

dosorves notice, A dam is made in the rocky creek (tho water of which 

at this time of year is only some 15 ft. wide as against 50-50 in the rains) 

above a pool where fish are seen ; this is mado with bamboo stakes and 

bottomed with bamboo lattice work. Another is then made lower down, 
with the same bottom, but above the surface of tho water the poles am 
long and sloped down stream at an angle of about G5 degrees. From 
these poles are then hung rugs, cloths, etc., the bottoms of which are fastened 
to tho lattice frame work at water level, so that they then bag like sails with 
the water rushing in at the base. Tho men then go up to the top dam 
above the pool and work down with spears, stones and torches (it is best done 
at night) and little rafts of fire, making a terrific noise ; the frightened fbh 
rush down stream and seeing only the lattice frame jump into the bags 
of cloths, whence they can be removed after tho beat. The first night I saw 
it done, we got 48 fish weighing from a few ounces to 2 lbs.—I believe 
raahseer—but am very ignorant on tbe subject. Six men can put up the 
dams and catch their fish in an hour ; it is called in Burmese “ kone tain.” 

I was the spectator of a delightful scene yesterday which may interest 
some one; going up a rocky creek, up which no European had been and 
no one had shot for over 2 J yearB, and looking out for sambhur and other 
game, I came cautiously round a corner to see what at first sight seemed 
to he a sow with little pigs playing round her, but after a minuto or two 
1 saw that it was a buffalo lying down on the pebbles with a crowd of otter* 
(I counted fifteen) literally gambolling over and round him. They leapt over 
his back, crouched like dogs at his nose, and generally baited him ; at last 
9 
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he could stand it no longer, and got up and soattered the creatures, which 
all plunged into a pool, and after what iookod like a brief water-polo natch 
disappeared in some rocks. I watched this for about a quarter of hour, 
and only discovered myself on the departure of the otters* The buffalo was 
probably a stray one from one of the Kaohin villages which dot the hills 
here and there, 

D. H. M. BOYLE. 


Mansi, 10*A April 1909. 


No. XXIII.—-BRACHYMENIUM TURGIDUM, Broth, r*. 

Among a small collection of mosses gathered by Mr # L. J. Sedgwick in 
Southern India, and communicated to me by Mr. f>. B. Savory, was a Brachy - 
menium very striking in the form and position of the capsules. Being unable 
to determine it, I sent it to Dr. Brotherus, who kindly examined it and replied 
that it was allied to, but specifically different from, B . mpalense, Hook., and he 
suggested for it the name B. lurgidum . I append a description of it. 

BRACHYMENIUM TURGIDUM, Broth., in lit. 

Autoicum. FI, maso. gemmiformes, in innovationibus apicules ; anthendia 
pauca, O, 4 mm. longa. Coospites densi, laete virides vel rupesccntes, subnitidi, 
1-2 cm. alti, inferno scope tomentoai, Folia suboquales, ad apicem caulis 
mmorumque baud romfata , humida et sicca mberecta, hand paten lia, mollia, sub- 
flaccida, sicca contraota nuequam apiriliter contorta, ad 3 mm. longa, ovato- 
lanoeolata vel late lingulato-lanoeolata, tubintegra vel integra, nervo fusco sat 
augusto (ad basin latiore) excedente integro cuspidata ; oellulis leptodermicis 
olongato-hexagonis, pelluoidis, 30*40,* longis, 10-15ft latis ; limbo perangusto , 
o oellulis linearibus 2-3—seriatis oomposito. Folia perichoctalia rubra, parva 
triangularia, acuminata, inf erne marginibus latiascule revolutis. Beta rufesoens, 
1,5—2 cm., longa, euperne arcuata vel cygttea , theca ideo horixontulie vel pmdula t — 
Theca (cum collo) ad 3 mm. longa, turgide ovalit tel late pyriformis, colio brevi- 
usculo vix (nisi capsulis vetustis) doflueuto, microstoma ; operculo hemisphcerico, 
obtuso, nitido. Annulus latus. Exothecii cellules p achy dermic®, vaide irro- 
gnlares. Exostomii dentenpullidi, basin versus lutei, 0*85—0*4 mm* alti; lamina 
dorsalis minute papillosa. linea media inferno distinct© serpentina; lamella, 
lamina ventralis a Minima, 40-50 alti ; Endostium pallidum, inferno 
luteolum, 0*25 mm. altum, ubique dense minute papillosum; processus sat lengt, 
ad 0*12 mm., alti, in crura biua divergent®, obtusi fissi, oil as nullis vel omnino 
rudimentariw. Spori magni, 35-46^, minutissme granulati, virides. 

Bahitat 9 —On timber of a small bridge, Lonavli, W. Ghats, South India ; 
alt. 2,000 ft.; Sep. 1907. L. J. Sedgwick. Also on branches of Cactus, 
Lonavli* Type in my herbarium. 

A very distinct species, differing from most of the allied species of Brachy- 
menium in the turgid, sub*pendulous capsule. From B. nepahme, Hook* it 
differs also in the leaves narrowly timbate and subentire, not at all spirally 
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contorted when dry; and the peristome also presents not unimportant dif¬ 
ferences, From most of the allied autoieous species of Brachymenium it is at 
once distinguishable either by the turgid sub-pendulous capsule, not narrow 
and Bub-ereot, or by the leaves not being twisted when dry, or by the ex- 
tremely narrow entire border. B.lanccolaturn, Hook. fil. and Wils, from 
Tasmania resembles it very closely in leaf characters, but the capsule is Quito 
distinct. On the other hand, B. glaucum (0. M.) from Ceylon, to which it is 
probably most nearly related, has a turgid capsule, but according to the 
description (I have not been able to see a specimen) differs at once in having 
the leaves gathered into gemmiform rosulate tufts, very bright and shining,the 
perichffitial leaves differing little from the cauline ones, the neck of the capsule 
longer (compared by C. Mfiller with that of Leptobryum pyrtfcmie), and the 
structure of the peristome different. 

The internal lamellae of the peristome teeth in B. turgidum are very strikingly 
developed* I do not remember seeing them so high in any species of Bryum 
•or indeed in any other moss. 

H. N. DIXON. 

(From the ‘ f Beveu Bryologique " {pp . 94-96), 1908.) 

[Lt.-Col. K. R. Kirtikar adds the following note:—Mr. L. J. Sedgwick hat kindly favoured 
me with a specimen of the moss which I propose to exhibit at the next meeting of the 

Society.—Boa.) 


No. XXIV.—AN ACTIVE MUD VOLCANO. 

Yesterday, when out shooting close to my camp, I discovered an active mud 
volcano. It is on a small hill about 150 ft. high and about two miles from the 
Irrawaddy river ; the volcano has three mouths, two about ten feet apart and 
the third about 150 ft, further to the west, all three are bubbling and throwing 
out a clayey oily mud which 1 suppose means that there is oil at the bottom 
of them. 1 could bear rumblings in the earth at a good depth, I shoved a 
bamboo down for some ten feet in one of the mouths. 

Mud volcanoes of this description are common in the Minber and Myingyan 
Districts of Upper Burma, and it is there tbat the famous petroleum oil wells 
of Burma are, and if oil is found there, why should it not be found here also V 

C. W. ALLAN. 


Henzada, Burma, 4 th March 1909, 



REVIEW* 

BIRDS OF THE PLAINS. 

BY 

DotJGLAfl DeWAB. 

Considering that so large a majority of the Members of the B. N. H. S. are 
what may be described as “ casual ” naturalists compared with those who lay 
claim to being scientific naturalists, any book that is intended to popularise the 
study of birds and other creatures around our lives in India is naturally of 
particular interest to us and especially when it is from the pen of one of our 
own members. The author of this book has latterly been a regular contributor 
to our columns and his present addition to the popular literature) on Indian 
birds is practically a continuation of bis previous volume that appeared under 
the somewhat weird title of “ Bombay Ducks ”, In his preface be confines 
himself to an expression of his views about titles of books generally, and to 
those of his own productions in particular, as his plumage would appear to 
have been a trifle ruffled by the comments which the title he selected for his 
previous book met with from most quarters. The title of the present volume 
is not quite so garish as the earlier one but cau hardly be considered a great 
inspiration. 

However it is the contents and not the title of the book that chiefly con¬ 
cern us aud there is no denying there is a large amount of interesting writing 
in its pages on the author’* and his friends’ observances of the traits and 
characters of a number of familiar Indian birds. 

Besides the interesting and instructive portions there is at times a large 
amount of padding which takes a good deal of wading through and which 
savours of the “ penny a line ” style of many of the artioles that 
appear in Indian “Dailies." The book is evidently intended to appeal 
to the genoral public that takes a certain interest in the birds to, be seen 
about the compounds of the bungalows and in the aviaries on the verandahs. 
Where cage-birds form the subject of the articles the notes are mainly 
confined, like the bird themselves, to the aviary although in many cases they 
relate to species that are common enough about most stations in the plains 
of India. It is of course easier to observe the habits of such birds from a 
long chair on a verandah than by crawling round hedgerows, and bushes 
in the open. In the same way it is evidently from Zoological Gardens that 
the author has become familiar with other birds of which he writes. We 
cannot see what possible interest it can be to the genera) reader to he 
informed that “ There is at present a Jackdaw in confinement in the Lahore 
4 Zoo.’” It may have interested a reader when it met his eye as he glanced 
over the morning paper at that station, but should surely, along with various 
other similar irrelevancies, have made the acquaintance of the editorial 
blue penoi! when the article was intended for inclusion in such a book 
this. 
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The doubt that is coat upon the well-recognised habit of the Shrikes of 
storing their captures impaled on the thorns of bushes is not exactly calcu¬ 
lated to inspire one with the author's observances in the field, for even if 
he has never como across such a “ larder”, wo and many others have done 
so, and it is a pity such previously undisputed evidence should bo ridiculed. 
It is quite probable that some of the smaller shrikes have not the habit of 
" impaling their victims” in this manner but the remarks are generalized 
for the whole family. 

We should have been much better pleased with the book if such articles as 
those on “ The Stability of Species ” and “ Up-to-date-Species making ” had 
been omitted as they are here completely out of place. The author essentially 
claims to be a field naturalist and plainly expresses his contempt of the 
museum worker. Much that is utterly foolish has boon written and done by 
both sections of naturalists but it must always be borne in mind that all are 
striving within their own lights for the advancement of the same object and 
equally that neither section could make much real progress without the other. 

The book is illustrated with reproductions of photographs taken by Captain 
Fayrer, some of which, that are evidently from specimens in confine¬ 

ment at Zoological Cardens, are quite excellent, hut we must enter the strongest 
protest against these photographs being described as a whole on the title page 
as being " of living birds.” Many of them are grotesque caricatures of the 
birds they are intended to represent and can only have been photographed 
from “ stuffed ” specimens such as we are accustomed to see in Indian Mu¬ 
seums as the result of the efforts of native taxidermists to mount them. 
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E. H. Aitken. 

Eha has passed away. To numbers of the old members of our 
Society the news will bring sorrow and regret. The world is poorer 
by a good man and a genial spirit. He died of Bright’s disease, never 
doubting to the last that he would soon be better. Nearly two years 
ago he retired to Edinburgh, having completed a long official service 
in this country. Some weeks before his death his sight failed, and he 
was never informed of the cause which, when discovered, had advanced 
to a stage that rendered recovery hopeless. He died on the night 
of Easter Sunday, the 11th April, at his residence in Morningside 
Place, Edinburgh. He suffered nothing and passed away peacefully 
in his sleep. 

Edward Hamilton Aitken was born at Satara in the Bombay Presi¬ 
dency in the year 1851. He was the son of a Scotch Missionary. He 
was educated in Bombay and took the degree of B.A. and passed 
successfully the examination of M.A. in the Bombay University. He 
served first in the Educational Department, changed later into the 
Customs Department and rose to be Collector of Customs, Karachi, 
where the last two years of his time in India were passed. Having 
been brought up in this country, it was comparatively late in life that 
he went to England for the first time. The final ohange home, spe¬ 
cially to a climate like that of Edinburgh in winter and spring, proved 
too severe for a man who had spent practically all his life in India, and 
there can be little doubt that it considerably hastened the end. 

Eha was one of the original founders of our Society, he edited, in 
conjunction with others, the first numbers of oar Journal and from that 
forward to the end continued to contribute notes and artiolea to 
it. All branches of Zoology interested him, but more specially birds 
and inseots, and for many years he was in charge of the Society's 
En tomological Seotion. Most of his spare time was spent in the study 
of **»mal life and he had a special genius for seising the striking and 
ohaiaoteristio points in the appearanoe and behaviour of individual 
species and a happy knaok of translating them into print so as to ren¬ 
der his descriptions unmistakeable. He looked upon all creatures in 
the proper way, as if each had a soul and character of its own. Me 
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loved them all and was unwilling to hurt any of them and accordingly 
was not a collector of specimens except in a very small way Just enor gh 
to get as thorough a knowledge as he judged sufficient of their lives aid 
habits. But he kept many pets in his time, chiefly birds, which lie 
was never tired of watching. Originally his attention was mainly 
confined to birds but he soon took up insects and was more particularly 
interested in butterflies. These last he had special opportunities of 
studying during some years' service passed in Kanara, the richest 
District in this respect of the Bombay Presidency, and he made ample 
use of his time there in investigating and writing about their life- 
histories. 

He was a shrewd observer of humanity too as his book “ Behind the 
Bungalow 99 testifies. This book is one of the Anglo-Indian classics and 
will remain a lasting monument to the memory of the author. His 
first literary venture was entitled “ The Tribes on my Frontier," des¬ 
cribing the animals ordinarily mot with in and around an Indian 
bungalow. It is too widely known to require any remarks here. 
Another book of his is “ The Common Birds of Bombay 99 which 
treats of the birds met with in the Town of Bombay and its vicinity 
in a manner that makes it easy for any one to recognise each indivi¬ 
dual when he sees it. u The Naturalist on the Prowl 99 written when he 
was in Kanara and full of the scent of the jungles is j>erhaps less gener¬ 
ally known than those already mentioned. He made next to nothing 
by the sale of his two first books, large though it must have been. All 
his books are well known in India as they well deserve to be, for they 
are fall of accurate knowledge pleasantly imparted, a quaint humour 
which cannot but appeal to the reader and the joyousness of living 
which expresses so well the nature of the writer. 

He was a good man in every sense of the word, a strongly religious 
man, a pleasant companion, broad minded, exceedingly tolerant of the 
weaknesses of others, gentle and loveable and a rare example of a man 
without a single enemy. At home in Scotland he had looked forward 
to many years of leisure in which to write down the result of his life's 
observations in natural history, and it is to be regretted that the time 
was not granted him in which to add to the debt of gratitude we owe 
him for the books he has left behind. It may be of interest to these 
who knew him to learn that his funeral was attended by ne fewer 



6*2 JOURNAL, BOMBA Y NATURAL HISTORY SOCIETY, Vol. XIX, 

than five members of the Society. They were Dr. D. Macdonald, 
J. Davidson, I.C.S., retired, Lt-Col. W, B. Bannerman, Major (3. 
Lamb and Major 0. J. Robertson-Milne. 

T. R. B. 

Mb. Aitken’h Connection with the Society. 

As Mr. Aitken was one ol‘ the oldest Members of tho Society it may 
be interesting to refer to tho early History of the Society aud his 
connection with it. 

The Bombay Natural History Society, which has now over 1,400 
Members stationed in all parts of India and Burma and also at home, 
owes its inception to seven men of whom Mr. Aitken was one, and it 
was at their first Meeting that Mr. Aitken seconded tho proposition 
tliat the new Society should be oalled “ Tho Bombay Natural History 
Society.” This Meeting was held on the 15th September 1.883 at tho 
Victoria and Albert Museum in the Victoria Gardens, Bombay, where 
until February 1884 tho regular Meetings of tho Members were hold. 
Mr. Aitken was the first Honorary Secretary of the Society and 
continued as suoh until his departure from Bombay in March 1886. 

The early Members of tho Society were all keen naturalists who 
contributed to make the Meetings both interesting and instructive, and 
as many as forty Members were often present at the early Meetings. 
In consequence the want of a more central meeting place and rooms 
where the collections of Members could be kept, was soon felt, and early 
in 1884 the collections of the Society were moved to rooms in Forbes 
Street placed at the Members’ disposal by Mr. H. M. Phipson and 
here the Meetings of the Members were held and the work of the 
Society carried on until December 1885 when the Society moved into 
their present quarters. 

With the growth of the Society the need of a Journal was soon felt— 
a publication in which whatever was of value or interest transacted at 
the Meetings could be permanently put on reoord. The first Editors 
were the late Mr. R. H. Sterndale, whose works on Indian Zoology 
are well known, and Mr. E. H. Aitken. The first number was pro¬ 
duced in January 1886. „ 

In introducing the first number of the Journal the Editors expressed 
the hope that “ The introduction of this Journal will stimulate lovers 
of Nature to record and communicate their observations.” This hope 
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lias boon realised and the papers published in the Journal since its 
bommencemont have borne splendid testimony to the debt owed by 
Naturalists in India to Messrs. Aitken and Htorndale. 

Mr. Aitken was Honorary Secretary of the Insect Section from its 
commencement until the death of Mr. DeNicSviJle when he became 
President ot the Section. He was elected a Vice-President of the 
Society in July 1802 and occupied this position until his retirement 
ftbm India. 
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CORRESPONDENCE. 

The following letter addressed to the Editors of the Journal has beta 
received:— 

Sir,—I t is high time that Naturalists and Ornithologists in India bestirred 
themselves to obtain real protection for birds in the breeding season. 

Birds in this country are being increasingly persecuted and their numbers less* 
ened by the operations of unscrupulous egg collectors. 

Whether true Nature Study is on the increase in India I very much doubt, 
but there is no doubt that egg collecting and of the most unscientific kind (on 
the get rich quickly principle) is becoming more and more popular and excites 
a nefarious competition in some of our hill stations, G angs of cooliB and so- 
called shikaris are employed to take all and every egg they come across and 
the taking of eggs is even left to be carried on by these men when the collec* 
tors themselves are away in the plains. Buch examples are contagious, and 
every grass cutter and wood outter endeavours to supplement his monthly pay 
by bringing into the station for u bakshish ” every egg he can lay hands on. 

Season after season the birds are harried in this way and the result is not 
hard to imagine. 

In one hill station I know species have been appreciably lessened within the 
last few years, and the charm of its scenery has, in my opinion, suffered consid¬ 
erably in consequence. Legitimate collecting for scientific purposes and by 
the true Naturalist and Oologist who is himself generally solicitous for the 
preservation of and a lover of bird-life is not in question. But the increase of 
amateur egg collecting in this country is assuming most undesirable proportions 
and the time has certainly come for legislation to put a stop to it. 

H. A. F. MAGRATH, Muon. 

May 1009. 

[ We cordially support Major Msgr.ith’s appeal and hope that Members of tbs Society will 
do alliu their power to hinder the “ mere egg collector/* It would be well if egg collectors 
would realise that an egg, unidentified by a competent person, is worthiest from a naturalist 
point of view. Whtre the pleasure of collecting eggs brought in by natives for sale comes In 
we fail to see. To the true Naturalist the whole pleasure of egg collecting ie not the smses* 
lug of huge series of eggs but the taking of specimens after carefully identifying the parent 
bird. The late Professor Newton, who had a passion for egg collecting, in hie “Sugges¬ 
tions for forming Collections of Birds eggs" remarks “The collecting of bird's eggs for 
scientific purposes requires far more discrimination than the collecting of specimens in 
almost any other branch of Natural History. While the Botanist, and generally speaking 
the Zoologist, at home is satisfied as long as he reoeives the specimens in good condition 
with labels attached giving a few concise particulars of when and where they were obtained 
it Should always be borne in mind that to the Oologist such facts, and even the spedmtna 
themselves, are of very slight value unless accompanied by a statement of other dream* 
stances which will carry conviction that the epedes to which the eggs belong has been 
accurately identified, and the specimens subsequently carefully authenticated. Consequent¬ 
ly precision in the identification of his speolmens should he the prindpal object of an egg- 
collector, to attain which ail others must give way. There are perhaps few districts in the 
world, and certainly no regions of any extent, whose faunas are so well-known that the Meet 
r i g id i d en tification may he dispensed With/%*» fine,) 



PROCEEDINGS 

OP THE MEETING HELD ON THE 18th OF MARCH 1909. 

A Meeting of the Members took plaee at the Society’s Rooms on the 18th 
March when Mr. JameB MacDonald presided. 

NEW MEMBERS. 

Mr. W. Ward (Ootacamund); Mr. A. K. Graham (Bombay); the Mess 
President, 6th Light Infantry (Jhansi) ; Mr. M. M. L. Currie, I.C.8. (Rajan- 
pur) ; Mr. R. S. Garrett (Ajmero); Mr. H, E. W. Martindell (Sliwebo) ; Lt.- 
Colonel F. FitzGibbon, R.A. (Jubbulpore) ; H. H. Bijaya Singhji, Bahadur 
(Dungarpur; ; the Mess Secretary, RJLM.S, “ Bufferin’* (Bombay Harbour) ; 
Mr. L. Sreenivasaragbaya Aiyer (Ranipettai); Capt, C. E. Palmer, I.M.S. 
(Kohat) ; Mr. D. Macintyre (Chitral) ; Mr. L. J. Sedgwick, I C.S. (Tbana); 
Mr. S. C. Clayton (Satara); Mr. G, F. Paddison, I.C.S. ( Berhamporo); 
Mr. R. T. Foster (Bangalore); Rev. Thomas Rowan ^Panchgani); Sirdar 
Anandrao Soindia (Gwalior); Mr. R. 8. Skinner (Bila^pur); Mr. C. T Mullins 
(Guntur); Dr. Armstrong Smith (Bombay); Mr. II W. Waite (Ferozepore) ; 
Capt. G. W. Homans (Bolarum); Lt. P. D. C. Johnston (Dilkusha) ; Mr. Oscar 
Kauffraann (Marburg, Germany); Major T. W. Irvine, LM.8. (Udaipur); Major 
Richard Heard. I.M.8. (Lyallpur) ; Capt. S. S. Flower (Ghiza, Egypt; ; Dr. 
0. A, Bentley, M. B., D. Ph (Calcutta); Mr R. D. Dickie (Padoukj; Mr. 
H. H. Gallie (Padouk) ; Mr. W. H. Lucas, 1.0.8* (Karachi); Sir Tatton 8ykes 
(York, England) ; Mr. 8. Prem Naiian Par.dit (Juipur) ; Capt. J. J. Uiwin, 
M. B. (Motihari). 

CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary, Mr, W. 8. Millard, acknowledged the following 
contributions to the Museum 

LIST OF CONTRIBUTIONS. 


Contribution. 


Locality. 


Contributor. 


Skin ot an Indian Lion (Felit J*w)*« 


% Jackal Skins (.ranis aurevt r).... .., 

3 Fox Skins (I t Upas sp,)„ .... 

Head ot Himalayan ihar (Ihmitragus jtn *-! 
laicus). 

Head of Gosal (Cewas goral) .. 

Head of Berow (Nemnrhec&us b«ba!in*$\.> 
1,600 Bird skins. 


Oir Forest, Kathi* 
nwar. I 

Mahommerab 

Do. 

Alrnora . 


of 


Do. 

Do. 


1 Indian Boose Crow (Corpus splendent) Jullundar , 

^variety. J 

Punjab Bed-vented Bulbul (Melpastes inJ Jhelum .... 

termediu*}, j 

Hume's White-eared Bulbul (Melpastes Do. 

kmmti .) j . 


H. H. Nawab 
*1 unagadh. 

Lt. A. 1\ u ilson. 
Do. 

!Thro«*gh Major F. 
Wall, 1.11.8. 

Do. 

Do. 

Major H.J. Walton, 
I.M.8. 

L. 0. Glascock. 

leapt. A. Delink 
Uftdcliffe. 

Do. 
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Contribution. Locality. Contributor. 


Himalayan Whistling Thrush (Myiophoneu* ihelmn . 

temminehi). 

Beally's Wood Owl biddulpM) ... Danga galli 


Mrs. Hume's Pheasant (Phaiianus hnmia>) 

2 Bed Spur Fowls (Galloperdiw tpadiooa') 

1 Lapwing {Vanellu* vulffariM'):; . 

Common Coot (White variety) (Fulha 
atra). 

Common 8 nipef variety)( Qallinago ewUoti*). 

Bolitary Snipe (Qallinago tiolitaria) .... 

Largo Cormorant (Phalaonworax carbo) ... 


Bake, Chin Hills, 
Burma. 

Kheri Pi strict . 

Bengal ... 

Thar and Parker 
Dirt., Sind. 

| Pithro, Sind ...... 

Jhelnra ... 


1 Gull (immature) (Larne $p .) •vs••**•••••«•« 

2 Shovellers (Spatula olypeata) .. 

Pinkheaded Puck ( Uhodonenu oaryophyU 

lactw). 

Pintail (Dafila anuta} 9 .. 

Whito winged Wood Puek (AmroornU *nu- 
tulatun. 9 ) 

Teal (Nottium eroooa) .... . 

Baikal Tea) (Nettium forma turn) .... 


Mimber, Burma • ••• 

Kharagodha. 

Singu, Uppnr 
Burma. 

Pinaporc .. 

Tcnasnerim . 

Haka, Chin Hills, 
Burma. 

Lyallpnr .. 


10 Lizards... 

6 frogs ...«.«•«■ .............» 

Several Chameleons ... 

2 Snakes (Laoodon aulievt and Maeropi* 
thodm piumhioolor.) 

1 Snake (Dondrophis piot ms.) . 


Srinagar... 

Do. .. 

Thane Dist.. 

Satara... 

Umaria . 


Capt. A. Delink 
itadeliffe 

Capt. J. Lindsay 
Smith. 

F. Venning. 

A. U. Wood. 

0. M. tngliH. 

M. P. Mackensio. 


W. Z. Nicholas. 

Capt, A. Delm$ 
Bftdoliffe. 

Q, H. Stewart. 

8. XT. Prater. 

K. U. Jardinu. 

F. M. Luce, T.C.R. - 
K. C, Macdonald 

F. Venning. 

Capt «1. Lindsay 
Smith. 

F. Mitchell. 

Do. 

G. E, L. Gilbert. 
Capt. A. D o J m 6 

Uad cliffe. 

W. 8. Killing. 


1 Cobra {Naia bungaru*)* ... 

1 False Himalayan Viper (Ptatnodynarte* 

pulvtral$ntu*0 

3 Snakes (Ptammophi* longi/rom) . . 

2 Snakes {Amblyetphalu* moellfindorffii),... 
1 Sea Snakes 

Several Fish {Latov opOrelnvo $p , Sohiyo 
thorax op., Pawtfowa otoliczha, and 
Bvtia goto, eto. 4 ) 

100 Beetles of 61 species .. 

A number of Shells....... 

One Crab . ....... 

A Collection of Butterflies.... 


Bombay ....... 

Upper Burma 

Sudra .. 

Siam . 

Bush ire . 

Srinagar. 


Various . 

Bengal ........ 

Bey of Bengal 
Chanda, 0. P, 


H. B« 8a*by. 

D. H. Boyle. 

Capt. K. O'Brien, 
B. A. BoxhDl. 

H. M. 8. Lapwing. 
F. Mitchell. ' 


H. M, Lefroy. 

Or. W. Forsyth, 

Do. 

P. O. Witt, l.F.8. 


Minor contributions from Messrs. A. Montgomerie, A, Kirke ftmith, Herd- 
man Vears, and Major H. A. Magrath. 

EXHIBITS. 


KATHlAWAIt WON. 

The attention of members was drawn to the skin of a line Kathiawar lion 
which was exhibited and which had been obtained for the Society through the 
generosity of H. H. The Nawab of Jnnagadh and through tho instrumentality 
of two of the Society's members, Mr. C. H. Hill, I.C.S,, and Mr, W; H. Lucas, 
LOB. The lion was shot by Mr, Dudley Myers. The skin is being sont to 
England for mounting. 
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The Honorary Secretary exhibited some West Indian Bananas v ‘ Musa cavcn- 
diikii ” which he had grown in Bombay, and members present were requested 
to try them and report whether they preferred them or not to the local varieties 
of plantain. He mentioned that 12b fruits were on the first bunch. 

Ttte collection of snakes which had been mounted by Mr. Kinnear for the 
Medical Congress was exhibited and greatly admired. 

ACCOUNTS FOR 1908. 

The Honorary .Treasurer, Mr. L. H. Snvile, presented the statement of 
accounts for 1908, which he observed, showed a satisfactory result* The 
subscriptions for the year weie 11s, 17,094«12t*3 showing an increase of 
Rs. 1,822-7-2 over the previous year. The entrance fees were Rs. 1,480 compa¬ 
red with Rs. 1.440 for 1907, and 1 GO new members had been elected during 
1908 against 157 in 1907. 

The accounts having been audited and found correct were duly passed, 
ELECTION OF THE COMMITTEE. 

The following gentlemen were elected as office bearers for the present 
year 

President :~H. E. ftir George Clarke, F.R.S., GALE. 

Vice-Presidents:—Revd, F. Dreckmann, S.J , Mr. J, D. Inverarity, B.A. 
LL.B., and the Hon’ble Mr. Justice N. C, Macleod. 

Managing Committee;—Vety.-Col. G. H. Evans : Mr. E. 0, Stuart Baker, 
F.Z.S.: Mr. E. Comber, F.Z.8.; Mr. E. E. Green, F.E.8. : Professor G. A. 
Gammie ; Mr. T. R. Bell, I.F.S.; Col. W. B. Batmermaun, l.M.S. : Mr. II. 
Bulkley ; Mr. C. L. Burns ; Rev. E. Blatter, S. J.; Major G. Lamb, I.M.8.; 
Capt, W. Glen Liston, l.M.S.; Mr. H. Macnaghten Mr. H. Maxwell Lefroy ; 
Mr. J. McNeill, 1.0,8.; Lt.-Col. A. Newnham ; Mr. N. B. Kinnear ; Lt.-Col. 
K. R. Kirtikar, l.M.S. (Retd.) ; Mr. G. M. Ryan, I.F.8. ; Major F. Wall, I.M.8., 
C.M.Z.8.; and Mr. J. Wallace, O.E. 

Honorary Librarian :~*-Mr. B. D. Richards, B. 8c. 

Honorary Treasurer :—Mr. L. H. Snvile (ex-officio.) 

Honorary Secretary :^Mr. W. 8. Millard (ex-officio.) 

THE JOURNAL. 

The Secretary announced that the Index Number (No, 5, Vol.XVIlIJof the 
Society's Journal had just been published and as No. 1, Vol. XIX., would be 
ready in a few weeks the two numbers would be posted together to up- 
country members. 

PAPER READ 

The following paper was then read 

The History of the Sea Oocoonut (Lodoioea Sochellarum) by Rev, E. Blatter, 
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PROCEEDINGS 

OF THE MEETING HELD ON 24th JULY 1909, 

A Meeting of the Members of the Bombay Natural History Society took 
plaoe at the Society’s Rooms on Thursday evening, the 24th July 1909, the 
Revd. F. Dreokmann, S*J V presiding. 

The election of the following 91 new members since the last meeting was 
announced:— 

Mr. B. Sen Gupta (G&irkaUa'i; Capt. H. LeM. Fellows, 47th Sikhs (Raws) 
Pindi) ; Mr. William Burns (Poona); Mr. C. G. Leftwich,1,0$. (Kb&ndwa); 
Mr. Lane Brown (Benares); Mr. R. F, Greer (Thaton); Mr, R. G. T, Gatherer, 
10th Gurkhas (Bhamo); The Mess Secy., 64th Pioneers (Belgaum) ; 
Lt. R, F. Francis, 47th Sikhs (Dora Ismail Khan); Mr. J. D. Bharda 
(Bombay) ; Mr. E. W. Fritchley (Bombay); Lt.-Col. A. 0. Younan, I.M.S., !?6th 
Punjabis (Rawal Pindi); Mr. L. W. Middelton (Sonapore); The Hony, Secy., 
Royal Asiatic Society (Bombay); Mr. L. A. LufTman (Bamrup); Mr. G. 8. Hen¬ 
derson (Mirpur Khas) ; Mr. D. R. H. Browne (Mirpur Khas); Mr. G.R.Bhatia 
(Gonda) ; Mr. P. E Plunkett (ICatha); Col. D. O Sullivan (Quetta); Mr. A. A. 
Flynn (Boetan, Baluchistan) ; The Mess Secy, 39th C. I. Horse (Goona) ; 
Oapt. F. R. S. Gervers (Cawnpore); Mr. P. C, Briscoe (Rahatungoda) ; Mess 
President, lOBrd ML. Inf y. (Belgaum); The Curator and Librarian, Viet. 
Tech. Inst, (Ndgpur); Mr. H. E. H, Johuston-Stewart, Highland Lt. Infy. 
(Dilkhusha) ; The Hony. Secy., The Book Club, 07th Punjabis (Multan Cantt.); 
Mr. A.G. Frere (Tharrawady); Mr. A. J. Russell (Mansi ; Mr. J, Oliphant 
(Mansi); Mr Maitin Hailauer (Bombay); Mr. W. P, Cowie (Ahraednagar); 
Rear-Admiral E. J. Warre Slade (Bombay); Mr. R E. A Elliot, I.O.S. (Bom¬ 
bay) ; Mr. W. Graham (Bombay) ; Mr. J. H. Skelton (Bombay); Mr. R. G. 
Campbell (Bombay); Mr. C. H. H. Chessall (Bombay); Mr. T. E. Durie 
(Bangalore) ; Mr. H. J. Dunlop (Secunderabad) ; Major L. E. O’Connor, €J.E. 
(Quetta); Dr. H. T. Holland (Quetta); Mr. A. Anderson (Quetta) ; Mr. Lala 
Mulraj (Quetta); Mr. T, Clear (Madras); Lt.-Col. J. R,Roberts (Indore) , Capt. 
A. C. Wardrop, RH.A. (Mhow); Mr. John N. List (Henzada) ; Capt. M. R. K. 
Hodgson, Royal Fusiliers (Trimulgherry); Sir B. S. Brooke, Bart. (Trimul- 
gherry) ; Dr, J. Dunlop (Parkola); Capt. J. Martin, 94th Russell’s Infy. 
(Baroda) ; H. H. Iftikhar Alikh’&n (Jaoia); Miss Birrell (Simla) ; Hony. Seoy„ 
United Service Club (Bangalore); Mr. R. G. M. Johnston, B.H.A. (Bangalore); 
Mr. C.H. James (Lahore) ; Mr. J. Coldstream. I.C 8. (Simla); Mr. J. Giay, 
36th Sikhs (Rawal Pindi) ; Capt. W, C. Long, I.M.S. (Madras); Mr. H. A. Gold¬ 
smith, 95th Russell's Infy. (Bolarum) ; Mr. E. A. Hughes (Travancore) ; Mr. A. 
J. Wright (Travancore); Mr. W. G. Dawson, (London) ; Mr. H. R, C» Dobbs, 
1.0.8*, C.I.E. (Quetta); Captain Terence Keyes (Quetta) ; Mr. L. H.*Kirknew» 
(Madras) ; Mr. W, R. Gibson (Madras) ; Mr. J. E. M. Boyd, R.A.M.O. (Feme- 
pore); Mr. A. A. Porter (Siam); Mr. 0. T. Graham (Rangoon); Mr. 0. 
Clifford Batten (Mussoorie) ; Mr. G. W, Giles (Madras); Mr, J. Erskine (Kata- 
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giri); Mr. A. Butcher (Behalli F. 0.) ; Major John H. Whitehead, 9Srd Burma 
lofty. (Mandalay); Mr. A. McKenel, M. A„ B. So. (Mandalay) ; Mr. G. C. Tew, 
LG .8. (Mandalay) ; Mr. Edwin W. Hill (Mandalay); Mr. A. Kenyon Roger* 
(Barraekpore); Mr. T. Carr (Naini Tal) ; Mr. L. A. Thruston (Mandalay); Mr. 
S. P. Limaye (Satara); Mr. E. H. A. Goss (Shwebo); Mr. K. McDiarmid 
(Shwebo); Mr. C. R White (Shwebo); Oapt. E. C. C. Maunaoil, I.MB. 
(Baroda); Mr. D. J. Montagnon (Chandkira) ; Mr. A. H. M. Barrington 
(Rangoon) ; and Mr. C. G. E. Dawkins, I.F.S. (Pyinmana). 

CONTRIBUTIONS TO THE MUSEUM. 

The Joint Honorary Secretaries acknowledged the following contribution* to 
the museum:— 

Contribution. Locality. Contributor. 


Himalayan Langnr (Semnopit focus schists 

Muntjao (ftreuU# muntfac $) ... 

2 Burmese Squirrel* ... ... ... • •.! 

2 Egg* of the White-eyed Buizarri Eagle 
(Butait ur Utc$dy 

X Indo-Burraese Hornbill {Antkraoecoro* 
albtrostris). 

4 Eggs of the White-bellied Prongo (Pie- 
rum* emroUstmns}. 

1 European Striated Swallow Qflirundo 

rufula). 

Biddulph'g Ground Chough {P.t&oeu bid - 
dulphi'y 

2 Egg* of large Pintailed Sandgrouse 

{PterooUrus alfihata^ 

Barn Owl {Stria JUmma) . 

81 Bird Skins */• ... ... ... ...j 

Boake Coluber porphyraceout) . 

Several Tropidonoto* *tolatu* . 

1 Earth Snaku {Bryan jaoulu*') 

1 Snake {Ptammphi* condmaru*')... 

1 Common Krait {Bungoru» omrulim) and 
JhndnUphh triitii. 

1 Oobra {Ni* tripn nous'), black variety ... 
1 Common Wolf Snake (Lycodan anlicus')') 

1 Green, Keel back ( foaorophittbsdo* 

plutnbieder). 

1 Phoorsa or Kuppa (E:AU earinat* i) 

1 Choquered Water Snake {Tropidonotus 
pUeator.) 

1 Ollgtdvn 9ub§reteu* ••• ... ... j j 

A small collection of snakes including Bun- 
form nigtrJLblabe* rupii, Traekcttkium 
$mUhorif CoUopki* naoeiMandi, etc. 
Several Butterflies •as ••• ••• 

80 Specimens of Homiptera ... 

it Specimens of Hymenoptera 
A number of Beetles ... 


... 

do, ^ 


Tibet .Lt. F, M. Bailey. 

Dhulia .. A. j. Montgomery. 

Buraia «.. Major A. Mean. 

Satara >•****#•••««•* M»l 'tape. A. Delm€ 
r BadclifFe. 

Burma.. ..{Major A. Mean. 

Bellary .it B Allen. 

Quetta..... Baluchis tan Nat 

Hist. Soo. 


Turkestan Col. J. A. Betham. 

Muhammaxah ...... Lt. A. T. Wilson 

H. M. MintjBombay J. P. Guidera, 
Shillong A Kashmir K. C. Smart Baker. 
Ha-ieon, Burma ... T. G Wilson. 

Madras ..H, M. Dwane. 

Muhammarah .jU. A. T. Wilson, 

M u rtsoor< :o.P. Maokinnon. 

Madras . ill. M. Dwane. 

Jhansi ... Lt. C. Thornhill. 


Khandeiah. . .|S. D. Smith, I.G.S. 


Darjeeling k Assam!MajorF.Wall,I.M .6 


Naipi Tal ... IF. Haunyogtoa. 

Ceylon B. K. Green. 

Puda, etc .H. M. Lofroy. 

Simla .........i....... JLt« H. G. Cluppen* 

dalo. 

Rangoon j ft. G. Fagan. 

Assam.. L. W. Mlddelton. 
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• Minor Contributions from—E, W. Fritchky, Simpkins, J. A. Betham, 
W. W. Coen, Gapt, Thomson, Capt. A. R. Yule, F # Gerhardt, H. Blair. 
M. M. »waae, Lt. A. M. Lloyd, Lt. R. Francis, F. V. Gokhalo, D. M. Baylc. 

THE LATE Mr. AJTREN. 

The Chairman, the Rev. F. Drekmann, said : Before we proceed with the 
business of the meeting I wish to move that on behalf of the members of the 
Bombay Natural History Society, the Honorary Secretaries bo instructed tu 
express to the widow and family of Mr. E. H A it ken their condolence with 
them in their sorrow and their sense of the great loss*the Society has ex¬ 
perienced through Mr. Aitken’s death. He then briefy referred to the great 
services rendered to the Society by Mr. Aitkcn since its inception. 

The proposition was seconded by Mr. William Bell and carried unanimously. 

PAPERS READ. 

The following papers, both of which will appear in full in the Society’s 
Journal, were then read and discussed * 

Some Nature Notes, by Lt. Col. R. G. Burton. 

The Nesting Habits of the Baya or Weaver Bird, by Douglas Dewar, I.C.S. 

A vote of thanks having been passed to the authors of the different papers 
the Meeting terminated. 
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BALUCHISTAN NATURAL HISTORY SOCIETY* 

PROCEEDINGS OF A MEETING OF THE MEMBERS HELD IN 
THE QUETTA MUSEUM AND LIBRARY BUILDING ON 
THURSDAY, 25th MARCH 1909. 

Read letter No. 317. dated 13th March 1909, from Dr. Annandale, Superin¬ 
tendent, Indian Museum, stating that he had forwarded the Quetta Isopod 
sent to him on 27th May 1908, to Reverend T, R, Stebbing, England, the 
great authority on the group. 

The Hon’ble President impressed upon all present the necessity for collect¬ 
ing everything they come across and remarked that the commonest animals 
were often the very last to be identified. 

Read letter, dated 20th March 1909, from Mr. E. J. Gleesou, advising despatch 
of a White or Roseate Pelican, and stating that immense flocks of this bird pass 
over Upper Zhob on migration and that the natives shoot or otherwise capture 
the bird for its oil which they value highly for its medicinal properties. 

A copy of “ A Working List of the Flowering Plants of Baluchistan ” pre¬ 
pared by Mr. I. II. Burkill of the Jndiau Museum, Calcutta, was then placed 
before the Meeting by the Honorary Secretary. 

The Hon’ble President commented on the importance of the List and urged 
upon Members to do their best to add to it. 

A specimen of rock u Shah Bilawal ” in Las Bela was next passed round, 
Mr. Dracott remarking that it was known locally as 44 Zahira Mera ” and was 
used medicinally by the natives for snake bites and also as charms. 

In conclusion, the Hon’ble President invited such of the members as had 
not already done so to join the Bombay Natural History Society and invited 
particular attention being paid to Crabs, it being yet not known to Science how 
the young are produced, i. e., whether hatched from eggs or otherwise brought 
into being. 

The following gave in their names as desirous of joining the Bombay Natural 
History Society 

Col. D. O’Sullivan and Mr, A. A, Flynn. 

PROCEEDINGS OF A MEETING OF THE MEMBERS HELD IN 
THE QUETTA MUSEUM AND LIBRARY BUILDING ON 
THURSDAY, THE 29th APRIL 1909. 

Members who had not already done so were then invited to join the Bombay 
Natural History Society, and the following gave in their names:— 

Major L. F. O’Connor, cj.*;. 

Doctor H. T. Holland. 

Mr. A. Anderson and Lala Mulraj. 

T|k» Hott f ble President then closed the proceedings with a few remarks. 
He e x pre ss ed great pleasure at the large attendance at this Meeting, congrat¬ 
ulated the Society on the value and beauty of many of the specimens 

:i4 
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collected during the past month, thanked the Members for their donations, 
expressed himself as very pleased at the interest taken in collecting by the 
rising generation and especially thanked Mr. Flynn for the trouble and care 
taken and success attained by him in mounting the specimens presented 
by him* He also mentioned that the Honorary Secretary was anxious to 
start separate albums of paintings of (1) the Birds, (2) the Butterflies and 
Moths, and (3) the Wild Flowers of Baluchistan, which he thought an 
excellent idea. He considered that tho first contribution made by Miss 
Butler towards this end a most useful one and beautifully executed, and 
expressed the hope that others who were able would kindly come forward 
and assist in a similar way, anything in the way of paintings and drawings 
being of great value, especially paintings of birds, as the colour of the beaks 
and logs of preserved specimens fade so very quickly. 

The Hon’ble President also mentioned that he had heard that Mr. Chibbir, 
Assistant Professor of Botany, Agricultural College, Poona, had, unknown 
to him, visited Quetta and taken away a large collection of wild flowers, 
of which he proposed to present a set to the Quetta Museum, and expressed 
the hope that Members interested in the subject would assist in the Botanical 
collection. In conclusion, the Hon’ble President congratulated the Society 
pu the fact that Mrs. Dobbs had shown her interest in the Socioty by 
not only gracing the Meeting with her presence but by consenting to become 
a Member. 

PROCEEDINGS OF A MEETING OF THE MEMBERS HELD IN 
THE QUETTA MUSEUM AND LIBRARY BUILDING ON 
THURSDAY, THE 27th MAY 1903. 

A list of the Donations made to the Museum since the last Meeting was then 
read out, the exhibits themselves being passed round for inspection. Of these 
the more important were:— 

, A Persian Nightingale from Quetta, presented by Master Walter Gumming. 

A Red-necked Phalarope from Quetta, presented by Master Arthur Gumming. 

Two Mottled Pole Cats from Quetta, presented by K.8.AJD. Marker. 

A beautiful little Dormouse from Quetta, presented by Master P. Stranack. 

A fine Lizard, {Varanm grimis) from Quetta, presented by Pratap Singh 
Sethi. 

A rare Bug (Pyrrhoeoris apterus) from Quetta presented by Mr, A. A, Flynn, 

The Persian Nightingale and the Dormouse, which are the first specimen* 
known to have been procured in Quetta, attracted especial attention on account 
of their rarity* 

Paintings of the Indian Blue-throat (2), European Bee-Eater (2), and Persian 
Nightingale (1), by Major T. H. Goodwin, R.A.M.O., and one of the Common 
Wryneck by Mr.A.D. McDonough were also passed round, the Hon’bte 
President thanking both Major Goodwin and Mr, McDonough for thefr very 
finable donations to the Museum Albums. • 
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A large number of valuable Zoological and other Scientific Journals, kindly 
presented to the Museum by the Hon’ble Sir Henry McMahon, were also 
placed on the table for the information of Members, 

The Hon’ble President then enquired if any of the new members wished to 
join the Bombay Natural History Society, and Mr. H. R, C. Dobbs, 1,0.8., CJUB., 
and Capt. Terence Keyes, I.A., gave in thoir names. 

Thor© being no further business the Hon’ble Sir Henry McMahon reminded 
all present that the 10th instant made just two years since the Society was 
established and congratulated tho Members on the good work done during 
that brief period. Ho remarked that zoological and other specimens had come 
in so rapidly that the Museum was already full and that proposals were being 
sent in for trebling the present accommodation. The Hou’ble President here 
circulated the plans of the proposed extensions and expressed the hope that the 
Revenue Commissioner would be able to find the necessary funds as the addi¬ 
tions were necessary both on scientific and public grounds—on scientific grounds 
bemuse Baluohistau by its geographical position held an important place in the 
Fauna World, as it is visited by numerous birds of passage from Europe and 
India and produces among its own permanent fauna most interesting animals 
like the Mottled Pole Cat, Euphratic Viper, etc., which have been found no¬ 
where else except in what is known as the Mediterranean area. The object of 
the Museum, he said, was to make an exhausti ve and representative collection 
of the Fauna and Flora of Baluchistan, which could be examined and studied 
later on by experts when tho necessary funds were forthcoming. 

Tho proposed extensions were also necessary on public grounds because the 
general public who frequented the Central Hall, now used jointly as a Reading 
and Museum Room, complained of being inconvenienced by the stream of 
visitors to the Museum, 

The Hoit’ble President next reml; n notice issued by the Director of The 
Hungarian Central Bureau for Ornithology, Budapest, regarding the marking 
of young birds of passage with aluminium rings fastened round their legs, which 
bear in each case the inscription “ Budapest ” followed by a number correspond¬ 
ing to the entry iu the Register book of the Hungarian Central Bureau for 
Ornithology, and requesting any one catching such a marked bird or hearing of 
the capture of such, to forward the ring with particulars as to locality, time 
and particulars of capture, to the Bureau in question. He hoped that any one 
making such a find would promptly comply with the request of the Bureau. 

In conclusion, Sir Henry mentioned that he was proceeding on the 2ud June 
to England on short leave. He requested the Vice-Presidents to take charge of 
the Society during his absence and expressed the hope that Members would do 
all $n their power to add to the collections in the Museum, especially as regards 
obtaining further specimens of Dormice. 

There being no further business, the meeting adjourned. 
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(Continued from page 299 of this Volume.) 

The genus Oligodon as regarded by Mr. Boulenger in 1894* com¬ 
prised 18 species, 17 of which were known to inhabit Southern Asia 
from Baluchistan in the West to the Philippines iu the East; the one 
exception being an Egyptian snake. Since this date Mr. Boulanger 
lias described two new species, viz. % erythrogasler from Nepal, t 
and Herherti from Mogok in Upper Burma,} and given his authority for 
the inclusion in this genus of the Andaman snake woadmasoni% 
which he hod previously regarded as a Shnotes. 

I have also added three new species, viz., mcdougallA\ from Sando- 
way, Burma melaneus\\ from Tmdharia in the Eastern Himalayas and 
erythrorhncJm from Nanwang, Assam, the description of which will 

* Cutalogtt , Vol. II, p. YiW. t BeciMrtik, lad. Mum.* Vo . I, Cart, ill* is«7. 

X Bomb. N t. HUfc. Jour.. XVI, p S8A. § Aunandalo J. A. H.* Ron ul, p. 17R. 

1 Bomb. Nat. Hiat. JtmrL, XVI, p, jj 6L || Bomb. Nat. HUt. Jourl., Vol XIX., p. 84H. 

1 
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appear shortly m this journal. The genus therefore as now constructed 
includes 24 species. It is very closely allied to the genus Simotes, in fact 
it remains to be seen whether there is a natural division between the 
two genera, and if so again whether some of the species as now 
arranged have not been intermixed.* * * § 

The variegated kukri snake. 

OLIGODON SUBGRI8EUS (Dum4ril et Bibron). 

History. —There is little if any doubt but that the earliest specimen 
of suhgrmvs of which we have any record is that collected at Vizaga- 
patam and figured by Russellf 118 years ago, under the vernacular 
name wanapa pain,” scientific nomenclature in those days not having 
come into use. It is possible too that the snake from Canara alluded 
to by Jerdon as Xenodon dnbium in 1853J was this species, as he says 
the scales were in 15 rows, but he gives no description of it so that his 
name has been ignored. I cannot however see cause for dismissing 
the name tceniolata § applied by the same author to this snake in 
1853 in favour of Dumtfril and Bibron’s name subgriseus in 1854.11 
Nomenclature (a) Scientific .—The generio name (from the Greek 
few, and tooth) was given by Boie to a Javan snake (0. bitor- 
(juatus) in 1827 on acoount of the paucity of its teeth compared with 
other ophidians. The specific title is from the Latin “ sub 99 beneath, 
and “ griseue 99 grey, the original specimen being this hue on the belly, 
a circumstance due, 1 think, to the preservative since it is white in life. 

English . (b) —The Variegated K ukri Snake. The name kukri snake 
suggests itself to me as appropriate to the species of the genera Oligodon 

* My double are thtt outcome of a study of the skulls of 5 species of these genera in my 
collection. Gunther (Kept. Brit. Ind., p. 206) divided the genera on the palatine teeth 

Including as Smote* all those species in whioh these teeth were present, and resorting the 
name Oligodon for those in which they were absent. Boulanger (Cat., pp. 215 and find¬ 
ing that species whioh he considered OligtAon on other grounds possessed two or three 
palatine teeth, divided the genera on the presence or absence of the pterygoid testh* conced¬ 
ing the name Simote* to the former, and Olig>don to the latter, and supplemented this 
arrangement by the number of the maxillary teeth, 0 to 8 being present In Oligodon and 8 to 
12 in Simotes. As a matter of fact neither arrangement is tenable as both palatine and 
pterygoid teeth are present in two out of three of the species in my collection whioh Mi^ 
Boulanger considers Oligodon, viz., mbgrim*, and vemutus. In the third case {dortali*) their 
absence ie doubtful. 

f Ind. 8erp„ Vol. 1, Piste XIX. J J. A. S„ Bengal, XXII, p. 628. . ; *^. 

§ J, A 8., Bengal, XXII, p. 528 (not to be confused with the Coronella taniolaia 
of Bmttger which la the Rhadinea undnlata of Brazil under present day nomenclature). 

% VII., p, 59. 
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and Simotes , because the hindmost maxillary teeth are remarkably 
flattened (compressed) and their outline and blade-like character 
remind one forcibly of a goorkhas kukri. (See Figs. D and E of 
Diagram.) 

(c) Vernacular ,—According to Russell li wanapa pain” is the name 
applied to it by the natives about Vizagapatam. In Oannanore I heard 
it called u choorta ” a tenn under which Lycodon anlicns k also 
confused. 

Dimensions .--*Adults are usually from 15 to 18 inches in length. 
The longest 1 know of is 1 foot 9£ inches from Hyderabad (Sind). 

General characters .—It is rather slender, and graceful in form and 
noticeable in possessing no indication of a neck. The girth is wonder¬ 
fully uniform in the whole laxly length, the trunk round in section and 
smooth. The head is short, the muzzle truncate, and the eye small with 
a golden iris, and round pupil. The tail is short accounting for about 
one-seventh of the total length of the snake. 

Identification .—It is the only snake to be found in the Plains of the 
Indian Peninsula in which the scale rows are 15 in the whole body 
length, and the anal shield divided with three possible exceptions. In 
Sind ConUa waiteri has been recorded a snake in which the subcaudals 
number from 73 to 82 ; in subgrkeas they vary from 38 to 56. In 
the Himalayas from Simla to Darjeeling Ablahes rappi occurs, a 
mountain form which might straggle towards the adjacent Plains. 
TIub snake has only 6 supralabials, but mbgrkem has 7. In Southern 
India 0. ellioti may be Confounded with it, but in possessing less 
than 31 subcaudals can be at once distinguished. Farther it is 
highly probable that this rare snake is a mountain form. It is only 
known from two specimens, the exact habitat in both instances not 
being on record. 

In Ceylon it may he confused with its allies 0. snblineatm , and 
0+ templetoni In both these species however the subcaudals number 
less than 35. 

Colour and markings ,—Like many of the other snakes I have dealt 
with in these papers, 0. subgrueus presents considerable differences 
in its colour and markings. Of the various forms I think four 
deserveSpecial mention hut the tact that the first three of these are 
completely connected shows they are all merely variations of n single 
variety. The fourth form is # I think, probably a distinct species as 
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Gunther originally believed it, however I prefer for the present, to 
leave it as placed by Boulenger. 

Vambty A.—Body striped longitudinally. The belly unspotted. 

Subvariety (a).—Striped longitudinally with no variegation, and few 
and obsoure, or no cross-bars. (Fig. 2 of our Plate.) 

Subvariety ( b ).—More or less variegated with short, oblique, lighter 
and darker streaks, which tend to arrange themselves into cross-bars. 
More or less distinctly striped longitudinally. (Fig. X of Diagram.) 

Suin' aripty (c).—Like the last but with twin roundish spots placed 
side by side on the back. (Fig. Y of Diagram, and Fig. 1. of Plate.) 

Yahikty B.—With u median dorsal series of roundish spots. No 
longitudinal stripes. Belly spotted near the edge of most, of the 
ventmls. (Fig. Z of Diagram.) 

Subvariety ( a ).—Wo have shown a good example in figure 2 of our 
plate. The ground colour is buff, and four more or less obvious pale 
brownish stripes pass down the body. The two upper and broader 
pass from the nape where they are confluent to the tail tip. On the 
body they involve the edge of the vertebral, and the two and a half 
adjoining rows. The lower and narrower stripes pass from the neck to 
the vent, and are placed on the contiguous halves of the 2nd and 3rd 
rows above the ventral*. The pale vertebral line is continuous and 
confined to the middle of the vertebral row except anteriorly where 
it expands to the margins of the uppermost costal row. In many of 
these specimens, and perhaps in all an indication of the cross-bars 
typical of the next form may be se m if looked for in the anterior part 
of the body. The belly is pearly-white and unspotted. The head is 
marked with 3 dark chevrons; of these the anterior passes across the 
prsefrontals, and reappears beneath the eye, the median has its apex 
on the frontal shield, and its limbs pass obliquely backwards to the 
gape, frequently blending with the posterior, which is the broadest 
and situated on the nape, its apex extending lor wards to the parietal*. 
These chevrons are usually complete, and discrete but may be more or 
less incomplete, or confluent. A dark streak (omitted by our artist) is 
always present on the Oth, or between the 6th and 7th supralabials, 
and there is frequently a streak in the suture between the 1st and 2nd 
supralabials. This form appears uncommon, and I only knowlbf it 
from Ceyl< n. 

S tbmriety (?>),—Forma Typka . This is the tcenwlata of Jerdon 
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and is well figured by Russell.* It is the variety A of Boulenger. 
The ground colour is buff, pale brown, cedar-brown, or more rarely a 
light dun. There is a conspicuous variegation caused by lighter and 
darker streaks on the anterior-inferior margins of some of the scales. 
The darker streaks show a marked tendency to congregate at intervals 
and arrange themselves into oross-bars, which are usually narrowly 
outlined with buff. These cross-bars narrow or actually break up 
in the flanks, and are often rather ill-defined* In many specimens 
un intermediate series of a less distinct character alternate with them. 
If looked for longitudinal stripes similar to those in subvariety (a) are, 
1 think, always apparent, though often obscure, and the vertebral 
streak is often interrupted* The belly is unspotted, and the head marks 
as in subvariety (a)* It is much the commonest form, and the 
most widely distributed. Russell's sjiecimeu was from Vizagapatam,* 
and Jerdon recorded it from Madras.* Bianford obtained it in Ellore 
and Ajmeref. In our Society's collection there are specimens from 
Bombay, Deolali, Karwar, Khandalhi, Khandesh, and Goa Ghats. I 
have lately seen a specimen in the Indian Museum from Dhikala 
(Garhwal District) and have acquired specimens myself from Delhi, 
Connanore, Madras, Triohinopoly, Tuticorin, Viziaimgram, Hyderabad 
(Sind), Dehra Dun and Shemhaganur. In the British Museum it is re¬ 
corded from the Anamallays.J 

Sulwarkty (c).—Figure l of our Plate. This is the duOium of 
Jerdon and the spilonotua of Gunther.§ This form is very similar to 
the last but the cross-bars are modified to form two or four more or 
less confluent or completely detached roundish spots, the median of 
which are larger, and better defined, the lateral often being ill-defined 
or irregular in form. These murks remind one forcibly of a similar 
ornamentation seen in 0. venustm, Simotes splenduim (Gunther) and S . 
albocinclw variety jvglandifer (Wall). Longitudinal stripes as in the 
previous forms are usually apparent if looked for. The vertebral streak 
is often more or less interrupted. The belly is unspotted, and the 
head marks are as in form (a). Jerdon’s specimen was from Canara. 

• Loc cit« f J. A S., Bengal, XLVI1I, pp. 114 and 125. 

{ ttUn&er, Kept. Brit. lad., 1864, p. 207 and Plate XIX, fig. P. 

i Bat not the binotatu* of Dameril and Bibron ae erroneously supposed by Boulanger 
(Cal., Vol. XI., p. 248). This last is without doubt synonymous with Simotu teniutus 
having, it is stated, 17 scale rows. 
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I have had it from Matheran and there are specimens in our Society’s 
collection from Bombay and Satara. 

Our coloured figures are taken from a specimen which does not show 
the arrangement of the dorsal marks in their most typioal form, though 
the tendency to division in the cross-bars is obvious. Figure 1 b is most 
misleading in the arrangement of its spots which are obviously from a 
very unusual specimen. It is to be regretted too that, the longitudinal 
striping which Mr. Gerhardt showed so nicely in his original sketch 
has not been reproduced by our London artist, thus detracting from the 
latter’s good work. Fig. Y of our diagram is very typical. 

Variety I). —Boulanger’s variety B.* The fasciatus of Giinther. 
The ground colour is buff or pale yellowish-brown. A median series of 
largish, well-defined, round spots passes down the buck, some of the 
anterior ones being often divided. Outside these are irregularly shaped, 
ill-defined, smaller, dark marks. There are no longitudinal stripes 
down the body, and any variegation noticeable is confined to the flanks. 
There are spots near the edge of most of the ventral* on each side. 
The head marks areas in the foregoing. The specimens recorded bv 
Giinther are from the Deccan and Matheran. Others have been re¬ 
corded from Bom bay f and PoonaJ. 

Though subgriseus is a oommon snake it will be seen that the 
records ] have quoted above are rather meagre. This is due to the 
fact that many writers have not recorded the variety met with nor 
described the colouration sufficiently to enable me to place them with 
the above varieties. 

Haunts .—I know nothing that calls for special remark, beyond that 
it is evidently a snake of the Plains, but wanders into the Hilk I 
have a specimen (var b) from Shembaganur Palney Hilk (circa 6,400 
ft.) It is, I believe, not a jungle snake, but one that prefers open 
oountry where its sombre colouration is in harmony with a barren 
soil. 

Disposition. —The few specimens that have come into my hands 
alive have all been particularly well behaved, allowing me to handle 
them freely without attempting to bite. Mr. Gleadow, however, 
in a letter to our Society mentions one that he wounded and attempted 
to cairy home over a stick, but which repeatedly fell off and in replae- 

* Xioo. dt 

+ Bomb. Nat, Hi*t. Jourl,, YoJ. I, Cat, of Snake*. } Ibid. t Vol, m, Cat. of Snake*. 




A. TP €*&€jtN 1 Bl-Jl 



Map showing 7 )*Hrihut ion of OUgodon suhgri$+us t 















POPULAR TREATISE ON COMMON INDIAN SNAKES. 561 


ing at, <4 savagely attacked ” him twice. It in a quietly disposed crea¬ 
ture with sufficient, spirit however to resent interference, and prompt 
it to ma' e active attempts to escape when encountered. 

Habits.*— My acquaintance with the species in life is too limited to 
give any information in this direction, but it appears to be diurnal 
and of a retiring habit. 

Food .—I have never found anything in the stomach. 

Breeding .—Of the specimens I have collected myself, and sexed only 
two were $, and in neither case was the subject gravid. My smallest 
specimen which I believe to have been a hatchling measured 
inches and was obtained at Cunnanore in March. I have had two 
other small examples one from Dehm Dun measuring 6 J inches in 
July, the other from Gannnnove measuring 6^ inches also in July. 
These notes seem to indicate that the young appear (probably hatching 
out from eggs) about March. 

Distribution .—As will be seen from the accompanying map it occurs 
in Trans-Indus, in the Indus Basin, the whole of Peninsular India up 
to the base of the Himalayas as far East as Pumeah, and in Ceylon. 
Variety A occurs throughout the area noted aliove, but Variety B 
appears to be peculiar to the Island of Ceylon, and the hills skirting 
the Malabar Coast as far North as Matheran. The exact localities are 
as follows and are numbered in black on the map. 1 Khiln Abdullah 
(1. M.) 2 Malakand (J. M.), 3 Karachi (I. M.and B. M.), and Hydera¬ 
bad (F. W.), 4 Rajanpur (I. M.), 5 Dehra Dun (I. M. and F. W.)and 
Dhikala (Garhwal Dist.) (F. W.), 6 Delhi (F. W.), 7 Ajmer (B. M.), 
8 Pumeah (I. M.), 9 Barrakur (I. M.), 10 N. Godavery District (I. M.), 
11 Ohota Nagpur (1. ML), 12 Aska (B. M.), 13 Vitsagapatam (Bussell) 
and Viaiianagram (F. W.), 14 Ellore (Blanford), If* Madras (B. M.), 
16 Triohinopoly (I. W.) t 17 Tutioorin (F. W.), 18 Trincomalee 
(B. M,) f 19 Colombo (Haly. Cat. Snakes, Colombo Mus., 1886, p. 8), 
20 Trivandrum (Ferguson, Bomb. N. H, Jourl, Vol. X, p. 71), 21 
Travanoore Hills (Ferguson, Loc. Oit.), and Permade (1. M.), 22 
Anaraallaya (B. M.), 23 Nilgiris (B, M.), 24 Cannanore (F. W.), 25 
Bungulore and Koppa (I. M.), 26 Wynad (B, M.), 27 Karwar and 
Goa Ghat* (Bo. M.), 28 N. Canam (Jenlon), 29 Mathemn (Bo. M.j, 
30 Poona (Bo. M.), 81 Deolali, Khandalla, Saturn (Bo. M.), 32 Bom¬ 
bay (Bo. M.), 38 Khandesh (Bo, M.), 34 N.-W. Provinces and Oudh 
(Murray, Zool., Sind, p. 375). 
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Noth.—B. M. implies British Museum ; I. M. Indian Museum; Bo, 
M. Bombay Society's Museum, 

lipidosis. Rostral .—Touches 6 shields, the rostro-nasal, and rostro- 
internasal sutures subequal or the latter longest; the portion visible 
from above one half (or nearly) the distance from the end of the snout 
to the-frontal. Internasals. —Two, the suture between them, equal to 
or nearly one half the suture between the prefrontal fellows ; half or 
less than half the intemaso-prafrontal sutures. Prcefrontals. —Two, 
the suture between them half or less than half the praefronto-frontal 
sutures; in contact with intemasal, posterior nasal, loreal, pr® ocular, 
supraocular, and frontal*. Frontal .—Touches 6 shields, the supraocular 
sutures rather the longest. Supraoctdars. —Length subequal to frontal, 
breadth about half tliat of the frontal. ParietaU .—Touch one or 
two postooulars. Nasals .— I) i v id ed ; in contact with the 1st and 2nd 
supmlabials. Loreal —One, small, as long as high, little longer than 
half the nasals (rarely confluent with prsefrontul, Giinther). Prop- 
oculars. — One. Postoculars .—Two (rarely three). Temporals .—One, 
touching the 5th and 6th supmlabials. Supralabials .—7 (rarely 6 or 8), 
the 3rd and 4th touching the eye (or 3rd only in rare examples owing 
to a confluence ot two of the normal shields). Barely the 6th shield 
just tails to reach the labial margin. Infralabials .—4, (rarely 5), the 
4th largest, and in oontaot with two scales behind. Sublinguals. —Two 
pairs, the posterior about two-thirds the anterior, and in contact with 
the 4th only of the infralabial series. Costals .—15 in the whole body 
length, the last row slightly enlarged ; no keels; apical pits present, 
and single. Ventrals .—Angulate. In Variety A. g 158 f to 184, 9 
158 T to 218. f In Variety B g 158 to 169, 9 174 to 184. Anal.— 
Divided (rarely entire). Subcaudals .—Divided. In Variety A they 
are 8# to 55 in g , 87 to 52 in 9 ; in Variety B 88 to 46 in g y 36 
to 40 in 9. 

Dentition (a) Maxillary. —The maxilla has an edentulous spaoe 
anteriorly which would accommodate about 3 teeth of the siae of the 
foremost of the series. It supports 6 or 7 very compressed teeth of 

* la one specimen of Variety B in our Society** collection these shield* are completely 
.separated by the frontal. 

f The number of the ventrals varies somewhat according to locality. In the Oriental 
Begion they range between 168 ? and 184 in g , and 168 ? and 304 in 9 * but in the Indue 
and Tran»*lndns tracts a g bae 188, and the range for 4 9 i* 800 to 218. 
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synoranterian type (i.e. rapidly increasing in size from before back¬ 
wards)* The palatine bone supports a single small tooth (sometimes 
none t ) situated about the middle of its length. The oterygoid series 
number 6 to 10 *, and are preceded by a long edentulous space. The 
mandibular series number about 12, which are compressed, rather 
small and subequal, A short edentulous spaoo that would accommo¬ 
date about one tooth precedes the dental army. (See Figs, 1) and F of 
Diagram). 

* Boulanger says (Cat. Vol. JI„ p. 288 ) that there are no pterygoid teeth in the Oligodon- 
tides, bat he it mistaken. In the three species of which I have skulls (Hvbgrisen*, aor$alu 
and wenuitut) pterygoid teeth are present. 


(To be continued.) 
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THE BUTTERFLIES {RBOPALOCERA) OF THE NIMAR 
DISTRICT, CENTRAL PROVINCES. 

BY 

D. 0. Witt, i.f.s. 

In 1905 when I took over charge of the Nimar Forest Division it 
occurred to me that a collection of the lihopalocera of the District 
might achieve some interesting results. The peculiar position of Nimar 
at the extreme western comer of the Province as well as the very dry 
nature of the climate led me to hope that the District might be found 
to contain species not usually mot with in the moister parts of the 
Provinces. 

I commenced in the rains of 1905 and had soon collected the com¬ 
moner species which are found everywhere. It was amongst the 
Lyecenidce however that I expected to find most scope for my energies. 
Unfortunately, however, I was unable to carry through my intended 
programme. My official duties as well as the preparation for Govern¬ 
ment of a Forest Flora of the District took up most of my time and I was 
only able to devote odd periods to the lihopalocera. Although I was 4 
years in the District, in the end my collecting was all done in the rains 
and early cold weather of 1905 and 1907. The list attached must 
therefore he looked on as very incomplete ; at the same time I trust 
it may prove of interest to some readers of the Journal* 

The naming of the different speoies presented no very great difficulty 
except for the Lycamidm* “ The Butterflies of India ” by Marshall 
and deNicfeville, and Colonel Bingham’s “ Butterflies ” in the Indian 
Fauna series were made use of. Unfortunately this latter is incomplete 
and doos not include the He&periidw. The Hony, Secretary of the 
Bombay Natural History Society very kmdly gave me what assist¬ 
ance he could in the matter and was able to get a few specimens 
named by Mr. Let'roy, but even this assistance brought to light bow 
extremely backward we are and how little we really know about the 
Lymnidm and Heepenida. There must be a large field for enquiry 
lying open here for anybody who has the opportunity or the time to 
enter it. 

Before proceeding to an enumeration of the species a short descrip¬ 
tion of the situation and physical features of the District, as well as the 
climate are necessary to make the list of any value at all. 
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The Nimar District is situated between 21° 5' and 22° 25' N. and 
75° 57 r and 77° 13' E. and occupies a strip of mixed hill and plain 
country at the western extremity of the Nerbudda valley and of the 
Satpura plateau, and abuts on Khandesh and the Central India States. 
It is bounded on the North by the Indore State, on the West by Indore 
and Khandesh; on the South by Khandesh and Berar ; and on the 
East by the Hoshangabad and Betul Districts of the 0. P. 

Almost through the centre of the district from West to East runs a 
branch of the Satpuras forming the water-shed bet ween the Nerbudda 
river on the North and the Taptoe on the South. The whole of this 
ridge is covered with dry deciduous forest. Mandwa, a station on the 
(}. L P. Bailway, as well as the hill fori of Asirgarh are situated within 
this blook of forest. Between this range of hills and the Nerbudda 
lies the town of Khandwu in a broad and fertile valley. The drain¬ 
age from the central ridge to the North is diverted from its direct 
course by another low and irregular ridge also covered with forest. 
North of this ridge and bordering the Nerbudda river is a strip of broken 
jind hilly ground from 3 to 0 inch wide forming the Government 
Forest Reserve of Punasa. 

On the North bank of the river and to the East is situated the Ghaud- 
gurh Forest Reserve on the continuation of the hills constituting the 
Punasa Reserve. 

Along the Southern face of the main central branch of the Satpuras 
runs the Taptee and on its Imnks at the extreme South-Western comer 
of the district lies the town of Burlianpur. 

South of this river rises a higher ridge forming the Southern face of 
the Satpuras, and separating Nimar from the Berar plain. A deep 
fertile valley separates these two branches of the Satpuras. The aver¬ 
age elevation of the plain portion of the District is 900 feet. Such are 
the main physical features of the District. 

The climate is extremely dry, the average rainfall for the lust 40 
years being only 80 inches though it; has varied from as much as 52 
inches in 1894-95 to as little as 10 inches in 1699-1900* The rains 
usually cease at the end of September and as winter rains seldom occur 
it is practically rainless from then until the middle of June. The 
average maximum temperature of the hot weather months is 196°. The 
days are hot but the nights are always cook 

The cold weather which lasts from the beginning of November to the 
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middle of March though not bracing is distinctly pleasant. Frosts 
occur in low lying localities in the forests. 

With this introduction I now proceed to the enumeration of the 
species. 

h—NYMPHALIDJE. 

1 —Danaina?, 

Danais Umniace, Or. 

Common, especially in gardens, from July to November. 

Danais chtysippus, Linn. 

Common everywhere throughout the year. 

Danau plexippns y Linn. 

Almost as common as preceding. 

Euplosa core , Or, 

Common everywhere, rains and cold weather. The larv© feed on the Ole¬ 
ander ( Ntrium odorum ). 

2.—Satykinas:. 

Ypthima asterope, Kliig. 

Taken at Khandwa in Public Gardens in October, but also seen in forest land. 
Generally keeps low down amongst grass and .is easily overlooked. 

Melanitu ismene, Or. 

Common everywhere almost all the year round, especially in shady jungle. 
Also of crepuscular habit. 

&—ACHAEAN,®. 

Telchtma viola, Fabr. 

Local. Common in the Chandgurh Beserve in November, Also taken at 
Burhanpnr. Easily taken owing to its slow weak flight. 

4.—NymPHALIN/E. 

Byblia ilhhyia , Dr. 

Common on waste land round Khandwa in September-Ootober. Larva pro • 
bably feeds on Tragia cannabina which is common here. The females are not 
nearly so numerous as the males, and are generally taken in a battered condi¬ 
tion. 

Atella phalanta, Dr. 

Common everywhere throughout the year. 

Junonia aim ana, Linn, 

Not very common. In clearings in jungle. Cold weather. 
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Junonia lemonias , Linn* 

Common everywhere all the year round. In forest and open situations. 

Junonia hierta , Fabr. 

Common. Partial to open grassy jungle* 

Junonia orilhyia , Linn. 

Common. Prefers hot, dry, bare situations, settling as a rule on a stone or 
on the ground. It requires some catching owing to the sharp sudden nature 
of its fight but it quickly settles again. 

Neptis curynome , West. 

Fairly common in forest areas. 

Ilypolimnas bolina, Linn. 

Common, especially in guldens. 

Ilypolimnas mmppu$< Linn. 

Common everywhere in the rpins and cold weather. 

The females, which are almost exact “ mimics 9f of D. chrysippm, are not so 
numerous as the males. 

Euthalia nais, Moore. 

Fairly common in glades in open forest, settling on moist ground along 
nullahs. Seldom seen in gardens or near habitations. Dry season. 

Vanessa cardui , Linn. 

Common in open situations from August to January, associated with Junonia 
lemonias and orithyia , which it resembles iu its mode of flight and settling on 
rocks and stones. There appear to be a succession of broods of this species. 

Charades athamas . 

Not very common. In well wooded areas generally near water, settling on 
the moist ground in company with P. apamemnon, Tstian kseabe and several 
species of Lycanidw. 

II.—LEMONIIDi®. 

1.—Nemkobiinas. 

Abisara sepecherius , Stoll. 

I have seen specimens of this genus on several occasions settling on the 
leaves of Teak trees but never took any. I fancy they may all be referred to 
this species. 

Ill—LYCJ3N1DJ2. 

Chilades laws, Or. 

Fairly oommon in rains and cold weather. Mandwa and Burhatipur. 

Chilades troohilw, Ens. 

Common throughout the District chi fly in the dry season. One of the small¬ 
est of the oommon Lycamido'. The >ow of Jewelled spots on the underside of 
the hind wing are very charac eristic and exquisitely beautiful. 
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Zizera maha. 

Identified by comparison with specimens in Bombay Natural History Society 
collection, but I am doubtful of the locality and season. 

Zizera l y simon } Huh. 

Fairly common. Khandwa and Burhanpur. Bains. 

Zizera aaika , Tri. 

Only taken at Khandwa in Public Gardens. October. 

Azanus Jesous % J uerin. 

Only taken once in August 1907 at Khandwa, on open ground. 

Tamp ides backus* 

Bare. Taken once in September on Asirgarh and once at Burhanpur. The 
brilliant irridcHcent blue of the upper side makes this species a conspicuous 
insect. 

Nacaduba ardates % Moore. 

Not common, but fairly numerous where fouud. Mandwa. September. 
Nacaduba pavaua , Horsf. 

Identified as such by Mr. Lefroy. Scarce. Burhanpur. September. 
Catochrysops strain), Fabr* 

Fairly common. Bains and cold weather. Identified by Mr. Lefroy. 
Catochrysops cnejus , Fahr. 

Common everywhere, rainH and cold weather. This and the following 
species are perhaps the commonest and most numerous of all the Lyccmidas 
excepting only Tarucua thsophraatm . 

Catochrysops pandava , Hors. 

Common everywhere, rains and oold weather. 

Tarucus theophrastus , Fabr. 

The commonest Lyocmid in the District, Found everywhere, rains and cold 
weather, especially on waste ground covered with Cassia tora and Sophsra , 
commonly known as the wild Indigo, which is, I fancy, the food plant of the 
larva). 

Tarucus plinius f Fabr. 

Not so common as preceding. Burhanpur, September. 

Polyomnatm boeticus , Linn, 

Only taken once at Burhanpur on 25th September 1907. 

Aphnmis vnlcanm , Fabr, 

Identified as such by Mr. Lefroy. 

This inseot is fairly common in September-Ootober when the Beunj (Acacia 
leucophlaa) trees are in flower and may then be seen in considerable numbers 
in company with other Lycmnidw, flying round these trees and settling on the 
flower heads. 

I have also found it partial to the flowers of the Babul (Acacia arable a). 
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Tajuria jehana, Mooro. 

Not common* In open forest, settling on the leaves of trees at a height of 8 
to 10 feet from the ground and if disturbed taking a short rapid flight and 
returning to the same tree. In each ease that I came across the insect it had 
chosen the 8aj ( Terminalia tomentosa) as its resting place. With patience it is 
possible to capture every single insect on one tree so pertinacious are they 
in returning to the same spot. Punasa and Mandwa. September. A parti 
oularly pretty insect with its pale blue upperside, and silver grey underside. 

Curetis sp. ? 

I have not succeeded in getting this insect identified. The general colour¬ 
ation is copper-brown above with black borders to the wings and almost itnma- 
oulate silver grey below. This insect was equally common with Aphnwu$ fu*ta 
on the ieacia Uucophlma trees when in flower in September-Octobei ; round 
Khandwa. 

Arhopala sp. ? 

(Writing without reference books I am uncertain about the position of this 
genus.) On a solitary occasion saw a specimen of what I feel sure was a 
species of Arhopala settling on moist ground in a nullah iu fairly dense mixed 
forest, close to the Nerbudda, in November. 

IV.—PAP1L10NIDJB.' 

1.—Papilionin^:. 

PapUo aridolo chive, Fubr. 

So named from the Ari$tolochia Mica on which the larva; feeds. This is 
the common black swallow tail with red spots on the hind wing. Common 
especially in gardens throughout the rains and most of the cold weather. 

Papilla hector, Linn. 

Differs from the preceding in having distinct white blotches on the fore 
wings. Scarce. Taken in November near Chandgurh, Once Keen at Khandwa 
in the Public Gardens. 

Papilio demoleus, Linn, 

This is the common black and yellow swallow tail, but witbont any tails. 

Common everywhere especially in gardens, rains and dry season. In old 
specimens the yellow spots become very dark, almost oohreoua, giving the 
appearattoe of a distinct species. 

Papilio polytes, Linn. 

More oommoB in forest areas than in gardens and cultivated land. Of a 
skulking habit, keeping usually to forest with bushy undergrowth in it. Bains 
and cold weather. 

Papilio agamemmn, linn. 

Not common. In forest areas usually near water, settling on the mud to 
suck up the moisture, A rapid flyer, difficult to capture. 
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2. PlKBINdE. 

Delias eucharis, Dr. 

Gammon in open forest wheicver the parasite Loranthut longiflorut, on 
which the larvee live, is prevalent. In Nimar this means chiefly in Salai 
(Boswellia Berruta) forest. Bains. 

The insect has a weak Blow flight and is easily captured. 

Anapheeu mesentina , Or. 

Common on open waste land, Burhanpur. Wet season form only taken. 

Huphina nerma , Fabr., var M phryne Fabr. 

Common, at least the males of both wet season and dry season form. No 
females taken. 

Ixtas marianne , Or. 

This is the common large Orange tip. Local, but common where it occurs. 
Burhanpur, Bains and cold weather. 

Ijeptosia xiphia t Fabr* 

1 have not taken this species but have seen it on one or two occasions 
amongst undergrowth in forest. 

Appias libythea , Fabr. 

Fairly common. Wet season form. 

Catopsilia croc ale, Or. 

Very common in waste places near habitations. Chiefly rains. The absence 
of brown striga) on the underside of the wings serve to distinguish this from 
the following species. 

Catopsilta py rant he, Linn. 

As common as preceding and in the same localities and same season. The 
larm feed on the various species of Cama which are so abundant round 
villages and along roadsides. 

The underside of the wings are covered with brown strig© which vary 
extraordinarily in quantity and depth of colour. 

Terias latta, Boia. 

Fairly common throughout the District, at all times of the year. 

Terias hecabe, Linn, 'typical form. 

Very eommou everywhere throughout the District in forest as well as open 
lands. Almost throughout the year. 

Vat . mphodelus. Balri, near the Nerbudda, November. No special 
attempt was made to collect the numerous varieties of this very variable insect. 

Colette amata , Fabr, 

Scarce. One male at Burhanpur. October 1906. 

Coletis vestalisy But. 

Lical. Fairly common at Burhanpur. Sep wmber-October. 
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Bile mitartf (Vern,)-—The bark of this plant is rubbed in lemon juice ; and 
the juice is given to the patient to lick. It removes bad taste in the mouth, 
and is administered in the morning. 

Nigella sativu (Banunculace©).—A decoction of the leaves and seeds in 
water is made and one-eighth of the water is allowed to evaporate; the 
remainder is administered in the morning. 

Coleus aromaticu* (Labiatce,)—Annual herb with thick leaves. The leaves 
pounded with jaggery are eaten for beneush cold. 

Manikya (Vern.).—The root is rubbed in lemon juice and the juice is given 
to drink. 

The leaves have got such a strong smell that they are used to drive away 
bees from hives while collecting honey. 

7'inospora cordtfolia (Menispermaoe©).—The decootion of the cortex is 
used. 

Watt. Vol. 6, Part IV, p. 470.—Stem, leaves, root and watery extract of the 
plant are useful as alteratives, and tonics, in general debility, fever and 
jaundice, skin disease and rheumatism, urinary disease and dyspepsia. 

The root is used for snake bite. 

Malaya States Bulletin No, 7, Vol. V, p. 246.—This drug is used also 
in Malaya States for tho above diseases. 

CUrodmdron inermt (Verbenace®), Acacia lanceolata (Leguiminos®) and 
Nelayiftgala (Vern.).—These three plants are well pounded and powdered 
and this powder is used for smoking to remove fever. 

Watt. Vol. II., P, 372.—The above first mentioned drug is used as febrifuge 
in remittent and intermittent fevers. 

Indiggfera paucifolia (Loguminos®).—The powder of the root is adminis¬ 
tered in sheep's milk. 

Toothache . 

Barleria priomlis (Acanthace©).—Pills made from the leaves pounded with 
salt are administered to keep in the mouth. The pills are as big as bor fruits 
K Zizyphu$ jujuba) and produce salivation. 

Watt, Vol. I, p. 400.—Juice of leaves is used for catarrhal affections of 
children accompanied with fever and phlegm. Again, to harden tho feet 
in rainy season to prevent oraoks. 

Clematis hedysarifolia (Hammenlace©).—Chips of the wood are held in the 
mouth. 

Wrightia tomentosa (Apocynace©).—A tree of the Kappat hills. The leaves 
with salt are administered to keep in the mouth. 

Eye disease, 

Jasmfaum malabaricum (Oleacero),—The juice of the stem is blown into the 
eye affected by cataract; this is continued for a week. The eyes are not ex¬ 
posed to the light during treatment. 

Acacia sp. ? (Fern* K&ttead) (Loguminos®) and Barleria prionitis (Aeantha- 
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oem ).—The roots of these two drugs are rubbed in lemon juice and the juice is 
administered internally to persona suffering from jaundice, 

Spouta ander^m (Celtide®),—A small herb. Annual. The pulp of the leaves 
is administered externally for any kind of eye-disease. 

Diet—Coooanuts should not be eaten. 

Spermacoce hisphla (Uubiacew).—The juice of the leaves is squeezed into 
the ear opposite to the oye affected. This is generally used for eye-diseases 
of cattle. 

Watt. Vol. VI. Part III, p 320.—Hoot is used as alterative. 

Disease* of Infants. 

Withania somnfera (Solanaee®),—The root well ground and powdered is 
administered in human milk. 

Watt. Vol, VI, Part IV, p. 311.— Hoot is used as tonic and diuretic ; the 
juice of the whole plant is used for rheumatism. 

Mimmop* ttlenyi (Supotaoe®).—The seed is rubbed once in human milk and 
then the milk is given to lick. 

Watt. Vol. V, p. 249.—The bruised seeds free from kernels are used for 
constipation in children. 

Malaya States Bulletin No. G, Vol. V. p. 198.—The above drug is used for 
fever, diarrhoea and dysentery. 

Crimrn asiutiru>n (Liliace®),—The juice extracted from heated leaves is ad- 
ministered ftith jaggery for infantile asthma. 

Watt, Vol. II. p. 689.—Leaves are used as an application to whitlows, and 
other inflammations at the end of toes and fingers ; and the juice of the leaves 
for ear-ache. 

IItail-ache, 

C'ematH hedy sari folia (Ranunoulaceae).—Chips of wood are well pounded 
and then aroma inhaled. 

Areca catechu (Palmace®). 

Tamarin iun indiett (Legurainos®). 

The nuts of the former and the seeds of the latter are triturated in cold 
water and the paste is applied to the head. (Said to bo effective only in head¬ 
aches to one side of the head.) 

Madih&jaU* (Vern )—The root is rubbed in cold water and the paste is 
smeared on the head. 

Applications for Sores and Wounds . 

Tabernat montana (Apooynace®),—An ointment made from the ground 
bark and pepper is applied with cow ghee to wounds of any kind. 

Watt. Vol. VI., Part IH, p. 401. —Wood is used as refrigerant. 

ClemaUs your*ana (Ranunoulaceae),—'The whole plant well pounded and 
boiled with cow ghee (stale) is smeared with cocoanut oil on the wound* 

Kudupadwal (Vern.)—The decoction of the whole creeper is administered. 
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Poultices for Abscesses, Swellings and Ulcers . 

Lobelia wcotianasfnlia (Carapanulacoaa),—The root is rubbed in lime water 
(one tola water and tola lime) and the paste is smeared over the parts 
swollen. 

Plumbago capemis (Plumbaginerc).—If the attack is severe the root of the 
above drug is mixed with the above medicament. 

Watt. Vol. Y, p. 86.—Infusion of the leaves is used as anti-spasmodic. 

Pagostemoa patchouli ( Labi ataO.—The juice of the leaves is administered 
internally for black ulcers in the mouth. 

Diet—Rice and milk. 

Plumbago capemis (Plumbaginete)—Tho root of this is rubbed in the 
juice of the leaves of Leucas long ifol tun (Labiataa) and then tho ointment is 
smeared on part affected. 

Malaya states Bulletin No. 8, Vol, VIII, p. 272.—Tho above drug is used 
for the samo disease. 

Crotaluria verrucosa (Leguminosoa).—The juice of the crushed leaves is 
applied to abscesses. 

Watt. Vol. II p. 614.—Tho juice of the leaves diminishes salivation. 

HolopUUa integrifolia (Urticaoea>).—Tho bark is applied to blisters. 

Skin Disease, 

Derris oblonya (Leguminosa) —Tho seeds well pounded are roasted with 
teak oil ( Tectonu granite) and then tho ointment is applied to tlie skin for itch. 

JJyduocarpus mghtiana (Bixinero).—Tho oil of the seeds is applied to tho skin 
for itch ; and a little is also taken internally. 

Watt. Vol. IV, p. BOB. —Oil from seeds is used for dressing wounds, 
ulcers and akin diseases. 

Cassia fistula (Lcguminosie).—The juice of the crushed loaves is used foi¬ 
ling-worm and nits. 

Watt. Vol, II, p, 217.—Pulp of root, bark and fruit is used as purgative ; 
and also as an external application for skin disoases. 

Anmiendron puniculaium (Apooynace©).--A paste is made by roasting the 
crushed leaves, cow gheo (1 lb.) alum and copper sulphate (each one gram.) 
and is applied as ointment for Isab (a skin disease). 

Qirardinia teylanica (Urticstceas).—The ash of dry fruits and leaves is applied 
in eoooauut oil for itch. 

Adhotoila vasica (Acanthaceaa) — The leaves heated & little and then plunged 
in oocoanut oil, are applied for itch (especially for abdominal itch). 

Watt, VoL I, p. 109*—Leaves and root are used for Phthisis. 

Snake Bite . 

Jatropha pandurmformis (Euphorbiacoro),—The root is rubbed iu lemon 
juice ant then it is smeared over the part bitten ; a little is administered to 
drink. 

This drug is not successful in the case of cobra bite.* 
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leari (Vera.) 

Abru* prtc itoriui, var, Alba (Legumioosm). 
Cryptolepie buchanana (Asclepiadero). 
Achyraniku* aspera (Amarantaoo®.) 




The roots of these 
four plants are rubbed 
in lemon juice and 
then the semiliquid 
(Said 


juice is administered internally ; a little should Iks applied externally, 
to be effective especially in case of cobra). 

Plumbago aeylanica (Plumbaginoro)—The root of this is similarly used. 

Watt. Vol. VI, Part I, p. 205.—The drug increases digestive powers, 
promotes appetite and also it is useful in dyspepsia, piles, diarrhoea and skin 
diseases. 


Venereal Dieeam. 

Tragia involucrata (Euphor biace as).—The root is tubbed in cow milk and 
then the milk is administered internally. (It is also used as a general blood 
purifier) 

Watt, Vol. VI, Part IV, p. 71.—Root is used as fobricula and in itching 
of skin, and for venereal complaints. (The fruit rubbed over the head with 
little water is useful in baldness.) 

Saluda prinoide* (OelaatrineaD),—A decoction of the root is administered 
with sugar. 

Raiyiki (Vern),—Small pills of about two tolas each made from the crushed 
leaves and raw sugar are administered one daily. 

Diet—Rice and butter-milk. 


Diseases of Women. 

Tabernm montana (Apocynaccaj).—Lemon juice in which the root has been 
rubbed is given internally to women Boon after delivery ; it is not allowed to 
touch teeth. This is administered for three days successively. 

Malaya States Bulletin No. 7, Vol. V, p. 250.—The drug is useful in cough. 

Eugenia jambolana Myrtaoeie).—Tho bark taken out by means of stones 
from the eastern side of the tree trunk is crushed and stirred with oow mi lk 
and then filtered : the filtrate is given daily in the morning for three days for 
irregular menstruation. 

Diet—Cow milk and rice ; no salt is allowed. 

Vangueria spinosa (Rubiaoete).—Milk in which the leaves are crushed is 
administered internally. 

Diet—Rice, milk, curds, and salt. 

KutUiganaballi (Vern.).—The creeper must not be gathered at the time of 
full moon following on a Sunday ; and it is tied round the wrist for puerperal 
fever. 

Abrue preeatoriut f var . alba (Ijegununos®).— 1 The root is tied round the wrist 
of pregnant women to hasten delivery. 

Oostu* *p. —Cakes made from the tubers with the seeds of Cumimm cgminum 
(Umbellifera) and the kernels of coooanuts Coco* nucifer (Palmacem) and well 
fried in ghee are eaten for their cooling effect by women in confinement. 
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Purgative. 

Terminalia chebula (Combretaceee).j The powder of the seeds is 

M oatappa ( do. ). V given in hot water before 

Phyllanthu$ embtica (Euphorbiaoeio) ... 1 going to bed. 

Watt. Vol. VI, Part IV, p. 32.—The so-called triphal is used extensively 
with other medicines in almost all diseases. 

Artemisia vulgaris (Composite).—The decoction of seeds is administered at 
night before going to bed. 

Watt. Vol. I, p. 327.—The drug is stomachic, tonic and febrifuge. 

Malaya States Bulletin No. 6, p. 203.—The drug is useful for colic. 
Baliospermum attillare (Euphorbiaceee).—Small quantities of root when taken 
internally cause purging. 

Watt. Vol I, p. 364.—Seeds are purgative. 

Acacia obomta ^Loguminoscc).—A powder made of the leaves mixed with 
ginger is taken before going to bod. 

Watt. Vol. I, p. 53.—The drug is purgative. 

Cholera. 

Chakr&ni (Vern.).—Lemon juice in which the root is rubbed is given to lick. 
Aristolockia indie a (Amtoloclnacea?).—The root is similarly used. 

Watt. Vol. 1, p. 315.—Stem and root are used for snake and scorpion bites 
internally aud externally. It also produces abortion. 

Rheumatism. 

Tmninalia chebula (Combretaooao).—The fruits are put in hot ash, and 
taken out when sufficiently scorched; they are then rubbed in the juice of 
Agave americana leaves, heated ; aud the resulting liquid is rubbed over the 
body especially on the affected parts. 

Watt. Vol. VI, Part IV, p. 32.—The drug is alterative, tonic, laxative and 
stomachic ; it is also used in coughs, asthma aud intestinal diseases. 

Sida retma (Malvaceae).—The cooked pulp of the leaves is administered 
daily* 

Vitex mrgundi (Verbenacetu).—A liniment made from the leaves boiled 
with sesamura oil is rubbed over the joints. 

Watt. Vol. VI, Part IV, p. 248.—The root is tonic, febrifuge and expec¬ 
torant ; and the leaves are aromatic and vermifuge. 

Potkas tcandene (Aroidoae).—Oakes from the stem crushed with rice and 
u<Ud (Phaseolus mungo) and fried in ghee are administered with seeds of 
Curmnum cymlnum and butter of the she-buffalo. 

Poieone . 

ASdrj/tArtoa nux-vomica (Loganiaceoa)_Tho seeds with sweet oil act as a 

poison. 

Watt* Vol. VI, Part III, p, 379. —Seeds are used for dyspepsia and 
diseases of the nervous system. On the Malabar coast the root is used for 
4 
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goalee bite. In the Konkan small doses of weeds are administered for col$p* 

Tbe oil from the seeds is used for rheumatism. 

Crinum asiaUca (Amaryllide®).—Poison. 

Asthma. 

Embdia vibes (Myrsineaj.)—Lemon juice in which the root is rubbed is 
administered with sugarcandy. 

Bone Fractures. 

Litma tometUosa (LauracetB).—The bavk crushed in the juice of the komel 
of coooanut is administered in jaggery internally, and the bark crushed only 
in tho above juice, is applied to the part of the fracture. The internal treatment 
is continued for throe days and the external for nine days. 

Gindina arborea (Vorbenaooue) —The leaves crushed with fresh curds are 
administered internally. This is used also for cattle. 

Watt. Yol. Ill, p. 514.—Root is tonic, laxative, stomachic and febrifuge. 

Astringent. 

SUhroxylon lommtosum (Myrnnoju).—The black seeds (5 or 4) should be 
rubbed in lemon juice which is given to lick, 

KoaiU nmrahanaberu (Vorn).—Tho bark crashed and rubbed in water is used 
tor similar purpose. 

Miscellaneous. 

Ela&ajnm latifolia (Bbeagnaccioa).—The bark crushed with Hinapis juncea 
seeds, garlic and popper is mixed with water and then a drench of it is given to 
cattle to cure swelling of tho stomach. 

Mesua fernn x Guttiferte).—The oil of the seeds is used for burning. 

Bydrocotyle adatica (Umbelliferae).—The leaves if eaten daily sharpen intel¬ 
ligence and activity. 

Watt. Vol. IV, p. 311.'—Drug is stimulant. 

Gardenia flmhutula (Rubiaoeio).— 1 The fruits rubbed in water are administer* 
ed to lick as emetic. 

Ankali 'Vern.)—Sheep milk in which the bark is crushed is given to drink as 
an emetic. 

Diet—Butter-milk and rice. 

Rhus my so rend s (Anaoardiaoete).—The powder of the root is administered 
in cow milk as a cure for madness. 

Amsomeles ovata (Labial®).—Tho leaves if burnt before a beehive drive 
away the bees. The juice smeared over the body prevents the attack of bee. 

Watt. Vol. I, p, 255.—Distilled oil is carminative, tonic and astringent. 

Chloroxy'on nwict’tua (Maliace©)— The smoko of the leaves burnt drives 
away ticks from stables. * 

Watt Vol, II, p. 270.—Leaven »«.« applied to wounds, 

Efythrim sp. var Alba (Leguminose).—Pieces of the stem are kept in stables 
to remove ticks. 
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Nakri (Vem).—The leaves are used for increasing the flow of milk both in 
women and animals, 

Cardio*permum halicaealum (Sapindace®).—Leaves crushed are used for 
hydrocele. 

Watt. Vol. II, p, 155.—Root is laxative, emetic, stomachic, rubifacient. 
diaphoretic, diurotio and tonic. 

Smithia sms dim (Logumino«ffi).—Loaves if eaten daily keep the body cool 
and increase the flow of milk (especially used in case of cattle). 

Asparagus raesmosa (Liliaoe®)—Milk in which the root is rubbed is admini 
stored to keep the body cool. 

Watt. Vol. 1, p. 345.—Root is demulcent and also prevents confluence of 
small pox. 

Hsmidesmu* indie as (Asclepiade®),—'The powder from the root, the bark of 
whioh is extracted, is stored as toa-powder ami used as tea. 

Watt. Vol. IV, p. 213.—Root is alterative and tonic and also useful in 
thrush of children. 

Literature consulted* —(1) Dictionary of the Economic Products of 

India. 

(2) Agricultural Bulletins of the Straits awl 
Federated Malay States. 
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BY 

E. MeYRICK, B.A., F.R«8., F.Z.S. 

X. 

Euoosmidac. 

Epibactra , n. g. 

Antenna; in $ minutely ciliated. Palpi moderately long, porreeted, second 
joint dilated with rough scales above and benoath, terminal joint moderately 
long, slender,, Thorax smooth. Forewings with 7 and 8 stalked. Hind wings 
with 3 and 4 separate, approximated at base, 6 closely approximated to 4 at 
base, 6 and 7 stalked. 

Closely allied to Baotra, especially to the first two species described hereafter 
from which it only differs essentially by the stalking of veins 7 and 8 of 
forewings. 

Epibactra armosa, n. sp. 

17-22 mm. Head, palpi, thorax, and abdomen whitish-ochreons, palpi 
sometimes partially tinged or sprinkled with fuscous. Forewings elongate, rather 
uarrow, posteriorly somewhat dilated, costa gently arched, apex round-pointed, 
termen sinuate, little oblique ; whitish-ochreous, partially tinged or mixed with 
brownish-ochreous, and with more or less pronounced traces of scattered stri- 
gulas of fine blackish-fuscous irroration ; costa marked throughout with short 
oblique strigulas of fine blackish-irroration ; some undefined brownish-ochreous 
suffusion towards costa on posterior half, sometimes mixed with fuscous, and 
an undefined similar spot in disc at {: cilia pale ochreous, tips infuscated on 
termen. Hindwings fuscous-whitish ; cilia whiliBh-oohreous, with an indistinct 
fuscous line near base, 

Maskeliya, Ceylon, in June and October (Pole) ; three specimens. 

Baotra , Stph. 

The species of this genus present considerable difficulties, being similar and 
variable, and close study is necessary to discriminate them. Ten are described 
here, but I do not find that any Indian specimens can be referred to the 
European lancoolma , Hb., or the African tsicoolla, Walk. The form of wing and 
length of palpi are the most reliable characters, and must be carefully observed, 
but although the markings are usually vague and inconstant, they do notwith¬ 
standing present a distinct type in each species. In addition to those described 
I possess othors of wbioh the material iB insufficient for description ; and I 
shall be glad if collectors will pay attention to thoso obscure insects, and when 
possible collect good series of them from the same locality, to show the range 
of variation ; any particulars of habit would also be useful. Possibly all may 
feed on species of rush (/uncos). ■* 

Baotra federate , n. sp. 

20-22 mm. Head, thorax, and abdomen whitish-ochreous. Palpi 4, 
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whitish-ochreous, second joint suffused with fuscous except towards margins. 
Forewings elongate, hardly dilated, costa moderately arched, apex round- 
pointed, termen sinuate, rather oblique ; whitish-ochreous, with scattered fus¬ 
cous and blackish scales tending to form undefined strigul©; costa marked 
throughout with short oblique ochreous singular irrorated with blackish ; an 
irregular spot of deep ochreouH suffusion in disc at and a small blackish 
spot in disc beyond $ connected by a whitish streak, whose apex is bent up 
above second spot; an elongate-triangular patch of ochreous-brown suffusion, 
more or less irrorated with dark fuscous, extending along costa from before 
middle to about $ ; a fine black terminal line not reaching apox or tornus : cilia 
whitish-ochreous. Hind wings and cilia whitish. 

Maskoliya, Ceylon, in April and August (de Mowbray, Pole); two specimens. 

Resembles a strongly marked specimen of Epibaotra arenosa , but distinguish 
ed by structure, and more oblique termeu of forewings. 

Bactra sociata, n. sp. 

g 17-18 mm., 9 21 -23 mm. Head, thorax, and abdomcu whitish-ochreous. 
Palpi in g 3, in 9 3J, whitish-oohreous, second joint tinged with fuscous except 
towards margins. Forewings elongate,rather narrow, costa gently arched, apex 
round-pointed, termen sinuate, rather oblique ; whitish-ochreous, with indica 
lions of scattered fuscous strigul© ; costa marked throughout with short oblique 
deep ochreous strigulw irrorated with blackish ; outer edge of basal patch 
indicated by an indistinct deep ochreous obtusely angulated striga; a white 
longitudinal streak in disc (obsolete in 9) from this striga to beyond §, its 
extremity somewhat bent upwards between two dots of dark fuscous irroration ; 
an elongate-triangular patch of deep ochreous suffusion finely sprinkled with 
dark fuscous extending along costa from before middle to about J; an ochreous 
striga marked with four or five cloudy dots of blackish irroration near before 
lower part of termen ; a fine ochreous terminal line irrorated with black not 
reaching apex or tomus ; cilia pale ochreous, on termen infuscated towards 
tips. Hind wings pale whitish-fuscous ; cilia whitish-ochreous. 

Maskeliya and Kelawewa, Ceylon, in May, July, September, and January 
(Pole, Alston); four specimens. Very like the preceding, but with shorter 
palpi, narrower forewings with costa less arohed, discal streak terminated be¬ 
tween two dots instead of above a spot, the striga before termen, and hind- 
wings tinged with fuscous. These two species are quite distinct in appearance 
from all those which follow. 

Bactra rnttriacma, n. sp. 

19. 16-19 mm. Head and thorax whitish-ochreous. Palpi 3-3$, ochre- 
ous-whitish, with broad oblique band of fuscous suffusion. Abdomen grey. 
Forewings elongate, rather narrow, posteriorly hardly dilated, costa gently 
arched, apex tolerably pointed, termen slightly sinuate, rather strongly oblique: 
light brownish-ochreous, posteriorly f erruginous-tinged, more or less irregularly 
sprinkled with dark fuscous ; costa marked throughout with short strigulw of 
blackish irroration, alternating with indistinct longer oblique whitish strigultt* 
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mixed with leaden-grey ; a rather ill-defined white longitudinal streak above 
middle from base to apex, out posteriorly by two or three dark veins, edged 
above by a suffused streak of black irvoration towards base, and beneath by a 
short blackish streak in disc towards middle, terminated by a white projecting 
tooth from lower edge on transverse vein, and by a line of blaok irroration 
between this and apex ; beyond cell some dark lines on veins, and more or less 
whitish suffusion between veins posteriorly : dorsum dotted or marked with 
blackish : cilia light browniah-ochreous sprinkled with dark fuscous, with rows 
of whitish points. Hind wings grey ; cilia groy-whitish, with grey subbasal line, 

Maskeliya, Ceylon, from August to November (Green, Pole); seven speci¬ 
mens. At first night much like pkemcistis, but paler and more ochreous, and 
readily distinguished by the longer palpi, more pointed forewings, and 
more oblique termen. 

Bactra copidotis, n. sp, 

£ 9. 1 *'-20 mm. Head and thorax whitish-ochreous tinged with brownish. 
Palpi 2J, whitish-ochreous, more or less inl'uscated towards middle, base white 
beneath. Abdomen pale greyisb-ochreous. Forewings elongate, rather narrow, 
especially in 9 > hardly dilated, costa gently arched, apex round-pointed, termen 
sinuate, oblique; ferruginous-oebreous; costa with numerous indistinct 
ochreous-whitish oblique strigula), alternating with short striguloe of blackish 
irroration ; a very undefled streak of ochreous-whitish suffusion above middle 
from base to apex, cut by two or three dark veins posteriorly edged beneath 
throughout with broad more or less marked suffusion of dark fuscous 
irroration ; veins posteriorly beneath this more or less suffused with 
dark fuscous ; dorsum dotted with dark fuscous : cilia ferruginous-oebreous 
suffusedly irrorated with daik fuscous, and sprinkled with whitish, above apex 
and on costa white. Hindwings in $ grey, in 9 whitish-groy; cilia 
grey-whitish with two grey lines. 

Gampola, Puttalam, and Maskeliya, Ceylon, in October, November and Feb¬ 
ruary (Pole, Green) ; Palni Hills, 6,000 feet (Campbell) ; five specimens. This 
species has the termen of forewings more distinctly sinuate than any other 
described, but only moderately oblique, 

Bactra leucogama , n. sp. 

$ 9. 18-15 mm. Head, palpi, and thorax whitish-ochreous ; palpi 2. Abdo¬ 
men ochreous-whitish. Forewings elongate, rather narrow .hardly dilated, costa 
gently arched, apex obtuse, termen almost straight, oblique ; whitish ochreous, 
mixed with silvery-metallic suffusion, which tends to foim irregular transverse 
strigtie ; costa marked with short deep ochreous strigul® irrorated with black¬ 
ish, and about seven longer deep ochreous strigul® ; deep oohreous markings 
as follows, viz,, a spot on suffusion in disc towards base, a transverse spot in 
disc at J, an irregular or interrupted fascia on dorsal f beyond middle, com¬ 
bined in middle with an irregular sinuate streak running to apex, an oblftjue 
triangular prwtonial spot, and a slender streak along termen ; dorsum with 
minute dots of blackish irroration : cilia whitish-ochreous mixed with deeper 
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oohreous. Hindwings in £ pale grey, in 9 whitish ; cilia whitish in $ with 
faint grey subbasal line. 

Puttalam, Ceylon, in February and August (Pole) ; four specimens. Recog¬ 
nisable by the pale ochroous colouring, distinct deeper oohreous markings, 
termen of forowings not sinuate, and white hind wings of 9 (in paler grey 
than usual) ; but I havo another apparently distinct undesciibed species, in 
which the 9 has also white hindwings. 

iiaotra hon$*ta , n. sp, 

$ 9. M-16 mm, Head oohreous-whitish. Palpi 2, whitish, with broad 
median fuscous band. Thorax pale oebroous. Abdomen greyish. Forewings 
elongate, hardly dilated posteriorly, costa moderately arched, apex tolerably 
pointed, termen rather sinuate, oblique} ; pale oohreous, more or less tinged 
with ferruginous-brownish, especially towards disc beyond middle, with a few 
scattered dark fuscous scales ; costa marked with long oblique ochreous-whitish 
sfcrigul® more or less tinged with leaden-grey, alternating with very slight short 
at rigid® of black irroration ; between 4 and apex the whitish strigulse are 
often continued across wing as well-marked angulated stria), leaving an angu- 
lated basal patch and narrow irregular central facia of ground colour ; gener¬ 
ally a more or loss marked broad streak of blaekisb irroration in disc from base 
to end of cell, sometimes well-defined above and continued to near apex ; often 
a subcrescentic downwards-curved dark spot in disc at $ ; space beyond cell 
variably mixed with whitish suffusion and irrorated with dark fuscous, with 
two distinct black internenral lines between veins 6-8, and indications of others, 
especially often two short blaok marks between veins 3-5 : cilia pale browuish- 
oohreous with rows of whitish points, sometimes somewhat sprinkled with 
dark fuscous, at apex with a more or less marked dark oohreous-brown spot 
marked with black. Hindwings grey, paler towards base ; cilia oohreous- 
whitish, with an indistinct grey subbaaal lino. 

Khasis, from June to September ; twenty specimens. Variable, but always 
without definite white longitudinal streak, though the dark suffusion marking 
its lower margin is often strongly expressed ; forewings more pointed than 
usual, as in AUtnacrna , but termen less oblique than in that species, and palpi 
much shorter. 

Bactra phmacitlii, n. sp. 

$ 9* 14-19 mm. Head whitish-ochroous, faintly brownish-tinged. Palpi 
whitish-oohreous, with a more or leas wide oblique median bar of dark fus 
oous suffusion. Thorax pale oohreous, sometimes brownish-tinged, with some 
dots of dark fuscous irroration. Abdomen whitish fuscous. Forewings elongate, 
rather narrow, slightly dilated posteriorly, costa gently arohed, apex obtuse, 
termen faintly sinuate, oblique ; pale oohreous, more or less tinged or suffused 
with ferruginous-brown, sometimes mixed or suffusedly strigulatod with 
whitish on dorsal half; costa with about eight pairs of rather long oblique 
silvery-whitish atrigute more or less mixed with leaden-grey, alternating with 
indistinct strigulao of blackish irroration; a longitudinal whitish streak above 
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middle from ba«e to apex, out obliquely by one or two dark veins posteriorly, 
and margined beneath by much blackish suffusion especially on veins, 
often with a distinct white projection downwards on transverse vein ; veins 
from cell posteriorly marked by lines of blackish suffusion ; dorsum dotted with 
black and white ; cilia grey somewhat mixed with ochreous-brownish, with rows 
of white and blackish points. Hind wings grey, rather darker towards apex ; 
cilia whitish grey, with two grey linos. 

Maskeliya, Ceylon, from November to May (Pole, do Mowbray, Alston); 
seven specimens. 

Bactra truoulenta , n. ftp. 

£. 15-17 mm. Head and thorax pale greyish-ochreous, somewhat mixed 
with fuscous on sides. Palpi 2, grey-whitish mixed with fuscous. Forewings 
elongate, rather narrow, posteriorly slightly dilated, costa gently arched, apex 
obtuse, termen straight, oblique; whitish-ockreoun suffusedly strigulated 
throughout with fuscous; costa obliquely strigulated throughout with dark 
fuscous; some irregular dark fuscous suffusion beneath middle of disc from 
about i to if; a white discal dot at f, preceded and followed by irregular longi¬ 
tudinal black marks; veins beyond cell marked by fine dark fuscous lines ; two 
small blackish interneutral marks above tom uw ; a small subtriangular subapical 
patch of dark fuscous suffusion, edged above with ochreous-white suffusion ; 
some black irroration along termen: cilia pale f uscous with rows of whitish 
points, indistinctly spotted with dark fuscous irroration. Hindwings grey; cilia 
whitish grey, with grey subbasal line. 

N. Coorg. 3,500 feet, in March (Newcome) ; two specimens. 

Bactra minima, n sp. 

g. 8-9 mm. Head and thorax pale whitish-ochreous, slightly tinged with 
brownish. Palpi If, ochreouB-whitish, with median band of blackish irroration, 
abdomen pale greyish -ochreous. Forewings elongate, rather narrow', posteriorly 
slightly dilated, costa gently arched, apex obtuse, termen almost straight, 
oblique ; whitish ochreous slightly tinged with brownish, with scattered indis¬ 
tinct dark fuscous strigulee ; costa strigulated with blackish; undefined darker 
spots below middle at j and f indicated by ochreous*ftiscoua suffusion or dark 
fuscous irroration; dorsum and termen dotted with blackish irroration : 
cilia pale whitish ochreous, towards apex sprinkled with blackish. Hindwings 
rather light grey ; cilia ochreous-whitish, with faint grey subbasal line. 

Barberyn Island, Ceylon, in February (Fletcher)', two specimens. Easily 
known by the unusually small size and short palpi. 

Bactra tomauUi, n. sp. 

£$. 1446 mm. Head and thorax whitish-ochreous, sometimes tinged 
with brownish. Palpi 2, whitish-ochreous, with broad median band of 
fuscous suffusion. Abdomen pale grey. Forewings elongate, posteriorly 
somewhat dilated, costa gently arched, apex obtuse, termen in £ gently 
rounded, in $ nearly straight, oblique ; whitish-ochreous, more or less gener¬ 
ally suffused with ferruginouihbrownish, and sprinkled with dark fuscous; 
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costal edge dark fuscous, marked throughout with rather long oblique ochreous- 
wkitish Htrigul® more or less suffused with leaden-grey ; an oehreous-whitish 
streak above middle from base to apex usually very incompletely defined, and 
cut posteriorly by dark lines on veins, margined beneath by a very broad 
dark fuscous suffused streak extending from base to j, with a white dot on 
transverse vein cutting upper edge of this suffusion, and a wodgeshaped mark 
of dark fuscous suffusion at apex ; veins beyond cell marked with streaks of 
dark fuscous suffusion ; dorsum dotted with dark fuscous suffusion : cilia 
fuscous, with rows of whitish aud dark fuscous points. Hindwings light 
grey ; cilia whitish. 

Nawalapita, Ceylon, in January (Pole) ; Goofcy (Campbell) ; Coorg, 3,500 feet, 
in October (Newcome) ; four specimens. The only species which has the 
termen of forewings rounded in £ ; in all the rest it is straight or sinuate. 

Palychro$i», Rag, 

This is the gonus hitherto passing as Chrosis , Gn. It differs from Bactra by 
the crested thorax, from Pruachinth by (J and 7 of hindwings being connate or 
stalked, from Argyroptoce by tho separation of 3 and 4 of hindwings. 1 have 
described one species, ephippias, and now give four more. 

Polychrom cemta , n. sp. 

£9- 10-12 min. Head and thorax pale yellow-ochreouH. Palpi with long 
rough spreading scales, pale ochreous, more or less sprinkled with dark fuscous 
towards base. Abdomeu rather dark grey. Forewings elongate, rather narrow, 
posteriorly slightly dilatod. costa gently arched, apex obtuse, termen little 
rounded, somewhat oblique ; dark luscous, with purplish-leaden reflections, 
with the base of all scales fuscous-whitish, forming fine transverse stria); costa 
with about six oblique blackish fuscous singula©, and sometimes mixed with 
yellowish between these ; base sometimes mixed with oohreons-yellowiah ; large 
oblique irregular ochreous-yellow blotches from dorsum about J and beyond 
middle, reaching half across wing, sometimes united with smaller less developed 
or nearly obsolete blotches from costa to form angulatod fasci© ; an angulated 
bluish-leaden striga from -J of costa to tornns, its margins sometimes more or 
less marked with ferruginous-yellowish : cilia fuscous mixed with dark fuscous 
aud sprinkled with fuscous-whitish with a dark fuscous sub basal line* Hind- 
wings fuscous ; cilia light fuscous, with a dark fuscous subbasul line. 

Diyatalawa, Ceylon (Fletcher) ; Kbasis, in August; nine specimens. 
Polyohrom fullaXy n, sp. 

£9. i 5-17 mm. Head pale ochreous. Palpi pale ochreous, second joint, 
with three small dark fuscous spots externally on upper margin, and one on 
lower margin near apex. Thorax pale brownish-ochreous, irregularly spotted 
with dark fuscous irroration. Abdomen fuscous. Forewings elongate, pos¬ 
teriorly dilated, costa gently arched,apex obtuse, termen almost straight, little 
oblique; pale brownish-ochreous, with scattered strigul© of ochreous and 
blackish irroration ; basal patch mixed with ochreous and blackish, ill-defined, 
edge irregular ; space between this and central fascia with one or two irregular 
6 
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more or less marked leaden metallic strigs;; central fascia broad throughout, 
little oblique deep brownish-ochreous or forruginous-ochreous mixed with 
leaden-metal lio and blackish, more strongly marked with blackish on upper 
half, appealing to form a blackish costal blotch attached anteriorly to a 
downwards-curved longitudinal mark in disc ; an ochrcous streak sprinkled with 
blackish extending from posterior margin of central fascia near costa to middle 
of termen, space above and below this marked with irregular leaden-metallic 
strigro; costa posteriorly with three small blackish spots whence arise short 
brownish strigulffi mooting beneath apex : cilia brownish-ochreous mixed with 
leaden-grey and blackish with a subbasal blackish line, at tornus with a whitish* 
ochreous patch. Hindwings rather dark fuscous, in £ with dorsum clothed 
with expansible tuft of whitish ochreous hairs ; cilia fuscous, with dark fuscous 
subbasal lino, in £ becoming whitish-ochreous towards dorsum. 

Khasis, from July to September ; twelve specimens. 

Polychrom anceps, n. sp. 

£9. 12-14 mm. Head and thorax pale ochreous mixed with fuscous. 
Palpi pale ochreous, indistinctly spotted with fuscous. Abdomen fuscous. 
Forewings elongate, posteriory dilated, costa moderately arched, apex obtuse, 
termen faintly sinuate, hardly oblique ; pale brownish-ochreous, mixed with 
leaden grey, which tends to form irregular transverse stria; ; small blackish 
spots along costa ; basal patch irregularly mixed with brownish and black, 
outer edge irregular ; central fascia brownish, hardly oblique, very undefined 
towards costa broad and suffusedly mixed with blackish, in middle of disc 
with a longitudinal down-curved black mark, posterior edge excavated above 
and below this ; an erect elongate-triangular brownish prsctornal spot edged by 
undefined blackish striae continued upwards as a single stria j across wing ; a 
brownish streak mixed with black from near extremity of this to termen below 
middle; a small brownish apical spot: cilia fuscous, with blackish subbasal line, 
beneath tornus somewhat mixed with whitish-ochreous. Hindwings rather 
dark fuscous, darker posteriorly; cilia fuscous, with dark fnsoous subbasal 
line. 

Puttalam, Ceylou, in April (Pole) ; two specimens. 

Polychrom gahina t n. »p. 

£ $. 14-15 mm. Head brown. Palpi brown, paler and feiruginous-tinged 
towards apex of second joiut above. Thorax brown, more or less marked with 
blackish and sometimes spotted with white, crest suffused with ferruginous. 
Abdomen dark fuscous. Forewings elongate, posteriorly dilated, costa gently 
arched, apex obtuse, termen nearly straight, vertical, rounded beneath ; bronzy- 
brownish, irregularly marked with black; costa black, with pairs of whitish 
strigulee; anterior half of wing crossed by several irregular leaden-metallic 
strim, sometimes partially edged with whitish; two oblique leaden-metallic 
streaks from costa beyond middle more or less united with two very irregular 
thick partially white-edged leaden-metallic streaks from about tornus, forming 
margins of ocellus \ cilia metallic leaden-grey, with dark fuscous basal line. 
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Hind-wing* dark fuscous, more blackish posteriorly ; an elongate suffused 
hyaline patch from base beneath and along lower part of cell; in £ whole 
dorsal area formed into a large separate lobe by a doep incision extending 
beneath cell nearly to base ; cilia grey-whitish, w ith dark fuscous basal line. 

Khasis, from November to March ; nine specimens. Veins ii and 4 of 
hind wings are more widely remote in $ than in $ t owing to wing-modification. 

ProschinLis, Meyr. 

Differs from Poly chroma by veins 6 and 7 of bindwings being approximated 
towards base but separate, from A rgyroplncc by separation of veins 8 and 4 of 
hindwings. Founded on a single species ; I now add three more. 

PromchMa litcifera, n, sp. 

9* 23 mm. Head, palpi, and thorax fuscous mixed with darker, patagiu 
mixed with yellowish. Abdomen light fuscous. Fore wings elongate, posterior 
ly somewhat dilated, costa gently arched, apex obtuse, termcn nearly straight, 
little oblique ; secondary cell moderately broad ; fuscous mixed with blackish 
towards dorsum tinged with greenish on veins ; costa Huffused with blackish 
and marked with nine pairs of oolu eous whitish strignlai *, basal patch mixed 
with whitish, hardly defined except by a blackish-fuscous dorsal spot at and 
followed by two pairs of very irregular whitish stria', ; two similar pairs beyond 
middle, confluent in disc and crossed above middle by a narrow inwards-obliquo 
pale yellow bloteh ; a pair of whitish strife before termen, becoming double 
on lower half ; some white dots on termen, edged anteriorly by a waved 
blackish line ; cilia fuscous, indistinctly barred with pale yellowish. Hind- 
wings fuscous ; -cilia light fuscous, sprinkled with whitish towards tips with 9 
darker sub basal line. 

Palni Hills (Campbell) ; one specimen. 

Proaclmtis agitata, n. sp. 

£ 9* 19-21 mm. Head and thorax pale reddish-fuscous mixed with dark 
fuscous and whitish. Antennal ciliations in $ short. Palpi brownish suffu- 
eedly mixed with dark fuscous. Abdomen grey, in $ suffused with whitish 
ochreoun towards base. Forewings elongate, posteriorly somewhat dilated, 
costa gently arched, apex obtuse, termen slightly sinuate, hardly oblique ; 
secondary cell very narrow ; fuscous tinged with reddish, and irregularly 
mixed with white, and strigulated with black ; outer edge of basal patch indi¬ 
cated by a small black spot on costa ; central fascia formed by blackish suffu¬ 
sion, narrow, irregular, indistinct, below middle forming a more conspicuous 
very irregular elongate blotch ; a rather narrow fascia of blackish suffusion 
from costa before apex to dorsum before tomus, marked on veins with brown : 
cilia fuscous mixed with dark fuscous, on torn us sprinkled with whitish. 
Hindwings fuscous, darker towards apex ; cilia fuscous, with dark fuscous 
subbasal line, 

Maskeiiya and Patipola, Oeylon, in February and October (Alston, de 
Mowbray ); four specimens. The secondary cell of forewings is in P. zatenta, 
still narrower than in this species, a point not noticed in my description. 
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ProachMs invida, n. Bp. 

$ 9. 144(5 mm. Headlight fuscous. Palpi fuscous-whitish, suffnsedly 
spotted with fuscous. Thorax fuscous sprinkled with whitish, and snffusedly 
spotted with darker fuscous. Abdomen fuscous. Forewings elongate, poste¬ 
riorly dilated, costa moderately arched, apex obtuse, ter men faintly sinuate, 
little oblique ; ochreous-brownish ; costal edge suffused with blackish, and 
marked with eight or nine pail's of oblique whitish strigulec ; basal patch 
mixed with black and leaden-metallic, outer edge rounded ; space between 
this and central fascia mostly occupied by two irregular leaden-metal lie 
striae edged with whitish ; central fascia moderate, mixed with black, posterior 
edge irregular, with long subcostal and median projections, excavation filled 
with leaden-metallic ; beyond this a thick double partially whitish-odged 
leaden-metallic stria, separating into two thick branches to enclose an elongate - 
triangular pmtornal spot mixed with black ; leadou-metallic lines from last 
three pairs of costal strigulse converging to a point beneath apex, space between 
this and preceding stria longitudinally streaked with black suffusion except 
towards costa : cilia rather dark fuscous, finely sprinkled with whitish points. 
Hind wings dark fuscous ; cilia fuscous, with darker subbasal line, 

Khasis, in September ; four specimens. 

AsaphUtis, n. g. 

Antenme in $ strongly fasciculate-ciliated. Palpi moderate, porrected. 
second joint triangularly rough-scaled, terminal joint short. Forewings with 
8 and 0 stalked. Hindwings with 3 and 4 remote, 3 from well before angle, 
5 approximated to 4 at base, 6 and 7 approximated towards base. (Thorax 
probably crested, but damaged.) 

Allied to ProKchintia. 

Aaaphiatix prwerpa, n. sp, 

$. 15-16 mm. Head and palpi fusoouB mixed with black. Thorax pale 
whitish-ochreous. anterior margin fuscous mixed with black. Abdomen grey. 
Forewings elongate, posteriorly dilated, costa gently arched, apex obtuse, iermen 
faintly sinuate, little oblique; white ; basal patch dark fuscous mixed with 
blackish, somewhat marked with whitish towards dorsum, outer edge irregular, 
nearly straight, vertical; centraf fascia represented by a small dark fuscous Bpot 
on coBta, and a dark fuscous dorsal blotch not reaching half across wing 
but connected with basal patch by irregular dark fuscous suffusion ; some 
irregular oohreous-fuscous marking in disc beyond middle, and an oval patch of 
ochreous-fuscous suffusion above tornus ; a small dark fuscous costal spot be¬ 
fore central fascia and four beyond it, last two absorbed in a tria ng ular dark 
fuscous apical blotch which extends along termen to below middle, more or 
less dotted with white on termen : cilia fuscous spotted with dark fuscous and 
white, at termen with a whitish patch. Hindwings grey ; cilia light grey. 

Khasis, in September; two specimens, * 

Articolla, Meyr. 

The following species agrees well in structure with the one described. 
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Articolla prospera, u. Bp. 

9. 17 nun. Head light brownish-ockreous tinged with fuscous. Palpi 

dark fusoous, second joint with light ferruginous-ocbreous median hand, apex 
of terminal joint pale oehreous. Thorax light hrownish-oclireous mixed 
with dark fuscous. Abdomen dark fuscous. Foie wings elongate, posteriorly 
dilated, costa slightly arched, sinuate in middle, costal cilia prominent beyond 
aiuuation, apex obtuse, termeu straight, somewhat oblique : ferruginous brown 
mixed or reticulated with dark fuscous ; costa shortly strigulated with dark 
fuscous ami ochreous-whitish ; a moderate very oblique leaden striga from 
costa at i ; an elongate-triangular blackish costal spot beyond middle ; four 
leaden strigre from costa posteriorly, first running to termeu beneath apex 
edged beneath with ochreous-whitish, other three short, costa between these 
ferruginous, apical edge also leaden ; a group of four roundish partly confluent 
whitish-ochreous spots between these markings and tornus, more or less 
brownish-tinged except on margins, especially the two lower which are mostly 
filled with ochreous-brown suffusion and leaden grey irrorution: cilia pale 
brownish-oehreous, with ferruginous basal shade round apex, Hindwings dark 
fuscous, liases of scales suhtiyaliuc, appearing finely striated ; cilia pale fuscous, 
with darker basal shape. 

K basis, in Juno ; one specimen. 

Stathrrotiu , n. g. 

Anton me in £ shortly ciliated. Palpi moderate, porrected, second joint 
rough-scaled above and beneath. Thorax with posterior crest. Forewings 
with 8 and 9 stalked, Hindwings with 3 and 4 connate, 5 approximated, 
6 and 7 approximated towards base. 

Statheroth deoorata , n. sp. 

$. 18 mm. Head pale greyish-oehreous somewhat mixed with blackish. 
Palpi whitiflh-oebreous, suffused with fuscous except towards base and apex. 
Thorax wkitish-oebreous, anteriorly tinged with brownish and marked with 
bl&okish-grcy. Abdomen fuscous, basal third ochreous*yellowish, apex whitish- 
ochreous. Posterior tibicB beneath with long projecting ochteous scale, forming 
a broad triangular tuft before middle and grey expansible hair-pencil from base 
lying on inner side of this. Forewings elongate, mod crate, posteriorly dilated, 
costa gently arched, apex obtuse, termen somewhat sinuate, vertical, rounded 
beneath ; rather dark brown tinged with reddish, mixed with blackish and 
ftufl’uaedly striated with ashy-grey ; a largo semi*oval ochreo us-whitish blotch 
extending along costa from i to $ and reaching nearly half across wing, mark¬ 
ed with indistinct pale red-brownish oblique strigulro becoming distinct and 
bhickish on costa, and a light brownish oblique costal spot in middle ; and 
writy-grey fascia indistinctly edged with whitish from beyond this blotch in 
diso to J of dorsum, followed by some undefined whitish suffusion towards 
termen : cilia pale fuscous sprinkled with whitish, with two dark grey shades. 
Hindwings dark fuscous, with bases of scales subhyaline, appearing finely 
striated ; a large patch of rather thinly strewn modified black hairscales with 
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prismatic green and purplo reflections occupying whole of disc from near base 
to } ; whole dorsal area beneath this yellow-ochreous, towards dorsum clothed 
with long dense scales and with dorsal cilia elongated, on lower surface with 
expansible long hairs in a subdorsal groove; cilia as in forewings, becoming 
ochreous round dorsal patch. 

Maskeliya, Ceylon, in April (Pole); one specimen, Tho special colouring 
and structures of hiiulwtngs will doubtless prove to be confined to the $. 

Argyroploce, Hb. 

I agree with Prof. JFernald in adopting this name for the genus previously 
termed by me Eucosm a, Hb. (that name being rightly appliod otherwise), 
including also Platyp*pluis> as previously explained. 1 find further that the 
stalking of veins 3 and 4 of hind wings cannot be properly used to distinguish 
Enarmonia gonerioally, since in some of the species hereafter described the 
structure is inconstant within the limits of the same species, and I propose 
therefore to rely on the thoracic crest to separate the two genera, attributing 
all those species with well-dev eloped crest to Argyroploce ; on this view the 
four Indian species already referred to Enarmonia must all be transferred to 
Argyroploce. On this understanding the number of Indian species alroady 
described which are attributable to Argyroplace is 28, and 1 now describe 33 
more, and have still much additional material. 

Argyroplace Imandra , n. sp. 

21 mm, Head, palpi, and thorax rather dark fuscous, palpi porrected. 
Abdomen light greyish-ochreous, dorsajly clothed with dense rough hairs, and 
with large expansible anal tuft. Posterior tibia* and basal joint of tami clothed 
with dense long rough greyish-ochreous scales above. Forewings moderate, 
posteriorly dilated, costa gently arched, apex obtuse, termen slightly rounded, 
oblique ; dark grey, stimulated with blackish, tips of scales fuscous-whitish ; cilia 
concolorous. Hind wings reduced, narrower than forewings, dorsal area folded 
and clothed with douse long hairs, tornus distorted and tufted with long pro¬ 
jecting scales ; fuscous, somewhat suffused with light brownish ochreous in and 
beneath disc ; cilia pale greyish-ochreous, with suffused fuscous subbasal shade. 

Trincomali, Ceylon, in November (Green) ; one specimen. 

Argyroplace tomoria, n. Bp. 

$. 10 mm. Head, palpi, and thorax pale brownish-ochreous irregularly 
sprinkled with dark fuscous, palpi subascending. Abdomen grey, apex rosy- 
tinged. Posterior tibiae and basal joint of tarsi densely tufted above with long 
expansible whitish hairs. Forewings moderately elongate, rather dilated pos- 
teriorly, costa gently arched, apex obtuse, termen rounded, little oblique; 
brownish-ochreous suffused with ochreous-whitish ; basal third irregularly 
mixed with yellow-brown and sprinkled with black ; a yellow-brown triangular 
patch extending on costa from middle to near apex, its apex nearly reaching 
dorsum beyond middle, much mixed with black posteriorly, costal edge marked 
with five pairs of white strigul®; a yellow* brown streak along upper part of 
termen, confluent above with triangular patch, preceded above middle by 
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a triangular spot of blackish suffusion: cilia yellow-brown sprinkled with 
oohreous-whitish, on upper part of torxnon indistinctly barred with blaokish. 
Hindwings rather dark fuscous ; dorsal area somewhat dilated and clothed with 
hairs ; cilia ochreous-whitish tinged with a brownish subbasal line. 

Bentota, Ceylon ; one specimen, bred in January from larva feeding in fruit 
of Barringtonia racemona (Green). 

A rgyroploce imdaha, n. sp. 

ft 9. 19-20 mm. Head and thorax whitish-ochreous more or less tinged or 
mixed with red-brownish* Palpi ascending, white, moro or less tinged or mixed 
with rod-brownish except towards base, in ft very slightly. Abdomen in 
ft dark brown, in 9 dark grey. Posterior femora and basal half of tibia) in 
ft with long fine expansible white hairs beneath. Forewings elongate, posteri¬ 
orly, dilated, costa slightly sinuate in middle, rather abruptly arched posteriorly, 
apex obtuse, termen nearly straight, hardly oblique, rounded bonoath ; m ft 
brownish-oohreons, in 9 red-brownish, more or less strewn with scattered black 
scales ; costa spotted and ntrigulated with black ; several black strigula* towards 
costa before middle; a cloudy streak of whitish-ochreous suffusion running 
beneath posterior part of costa and before upper portion of termen, margining 
an undefined posterior discal patch sometimes irregularly mixed with black and 
dark leaden, containing a tuft of long raised white and pale brown scales on 
transverso vein, more elongated in ft • several minute black dashes in the 
whitish-ochreous streak towards costa posteriorly ; sometimes some short dark 
blue-leaden marks beneath costa posteriorly and a lino almost on apical edge ; 
series of more or less marked black Ktrigulm on and before termen : cilia whitish- 
ochreous, with two brownish shades and indications of darker bars. Hindwings 
dark grey ; cilia grey-whitish, with dark grey subbasal and light fuscous 
subapioal shades. 

Kandy and Porudeniya, Ceylon, from July to September (Green); three 
specimens. Specially characterised by the discal tuft of scales. 

A rgyroploce dmrla, u. sp. 

ft 9* 24-25 mm. Head red-brownish, mixed with dark fuscous and white, 
lower half of face white. Palpi ascending, brownish mixed with dark fuscous, 
banded with white. Thorax dark fuscous mixed with white. Abdomen fus¬ 
cous, and tuft of ft whitish-oo hr eons. Posterior tibia) clothed with long rough 
white hairs above and beneath, longer in ft. Forewings elongate-triangular, 
costa rather abruptly bent at apex obtuse, termen almost straight, nearly 
vertical, rounded beneath ; light reddish-brown, densely mixed and strigulated 
throughout with blackish ; disc irregularly mixed with white on basal half ; a 
transverse series of three roundish leaden-grey spots irregularly edged and con¬ 
nected with white, extending from near costa at $ to near tomus ; a blue-leaden 
almost marginal interrupted line round apex and termen: cilia leaden-grey, 
basal half light brown-reddish, suffusedly barred with blackish. Hindwing 
dark fuscous; cilia whitish-fuscous, with two dark fuscous shades. 

Khasis, in September ; two specimens. 
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Argyroploce astrotema, n. ap. 

ft 9* 20-21 mm. Head and thorax ochreous, upper half of face deep 
ferruginous, sides of thoracic crest ferruginous. Palpi ascending, ochreous, 
suffused above with deep ferruginous. Abdomen fuscous, apex in ft whitish- 
ochreous, in 9 ferruginous-ochroous. Posterior tibia: clothed with rough 
scales, in ft with expansible ochreous-whitish hair-pencil from base above. 
Pore wings elongate-triangular, costa strongly and evenly arched, apex obtuse, 
termen in ft almost straight, in 9 somewhat sinuate, vertical, rounded beneath ; 
ochreous, irregularly suffused with ferruginous, with an undefinod pale fascia 
from l of costa to termen above tornus : basal half, posterior fascia, and centre 
of disc between these strewn irregularly with small bright silvery-leaden - 
metallic spots or strigulre ; a blackish discal dot beyond middle ; an apical patch 
of blackish suffusion, cut. by a silvery-bluc-metallie streak crossing apex and 
continued along upper part of termen ; white marginal dots above and below 
apex: oilia light ochreous, on upper half of termen and round apex dark 
leaden-grey with blackish subbasal line. Hindwings dark fuscous ; oilia pale 
ochreous tinged with reddish, with fuscous subbasal line. 

Khasis, in .Tune ; two specimens, 

Argyroploce gemrosa , n. sp. 

ft 9* 1546 mm. Head fuscous, face whitish. Palpi ascending, whitish. 
Thorax fuscous mixed with white, crest dark brown. Abdomen pale ochreous, 
in 9 somewhat infuscated. Posterior tibia: smooth-scaled. Forowings 
elongate-triangular, costa moderately and evenly arched, apex obtuse, termen 
almost straight, hardly oblique, rounded beneath ; grey ; basal patch suffused 
with yellow-brown on upper half, marked with a suffused white streak along 
fold, beneath this somewhat mixed with black and suffused with darker grey, 
outer edge rather irregular ; central fascia rather narrow irregular, yellow- 
brown, cut by a strong black bar in middle, and a narrow one beneath this, 
posterior odge with abrupt projections above and below upper bar ; apical area 
beyond upper half of central fascia and a line connecting it with tornus white, 
except an irregular grey streak from costa beyond central fascia to tornus, more 
or less broken, into three spots, a small brown costal spot beyond this, three 
yellow-brown marks from costa before apex converging to termen beneath 
apex and suffused together with grey, and an upwards-obliquo mark from 
middle of termen marked with three black spots: cilia grey sprinkled with 
white, indistinctly barred with yellow brownish, towards tornus suffused with 
whitish. Hindwings pale yellow-oohreous, infuscated m ft towards apex, in 
9 generally ; cilia pale ycllow-ochreous, with a more or less distinct fuscous 
shade. 

Khasis, in June ; three specimens. 

Argyroploce charadrcea , n. sp. 

#9. 18-21 mm. Head dark grey, mixed on crown with white atfff on 
forehead with red-brownish. Palpi ascending, reddish-fuscous mixed with 
dark fuseouB. Thorax white mixed with dark fuscous, crest ferruginous- 
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brownish. Abdomen grey, anal tuft in g whitish-ochrcous. Posterior tibia? 
rather densely scaled, in £ with whitish-ochrcouR hair-pencil from base above. 
Porewings elongate, rather narrow, posteriorly dilated, costa slightly arched, 
apex obtuse, termen nearly straight, rather oblique; bluish-leaden-grey 
mixed and strigulated with black, anterior area from base to before middle 
of costa and beyond middle of dorsum much suffused with irregular 
whitish except along costa, so that the dark colour appears as a coarse 
strigulation ; a white patch occupying apical fourth of wing, its edge 
extending from ; j of costa to dorsum before tornus, upper half sending 
an oblique triangular projection downwards to fold; a small ochroous- 
brownish mark on costa before apex, and another at apex sometimes containing 
a black dot; a cloudy grey striga before tornien, terminating in a small 
brownish spot on termen above tornus : cilia grey irrorated with white, with 
indications of blackish lines, towards tornus wholly whitish. Hindwings grey 
with a slight bronzy tinge ; cilia whitish-grey, with grey subbasal shade. 

Maakeliya and Palipola. Ceylon, in April and May (Alston, Pole); three 
specimens, 

ArgyroplocA oilhariatis , n. sp. 

$ 9. U-14 mm. Head brown, sometimes mixed with paler or darker. 
Palpi porrected, brownish, mixed in middle with dark fuscous, towords base 
whitish. Thorax brown mixed with dark fuscous, with a transverse median, 
band of whitish irroratiou or suffusion. Abdomen fuscous, in 9 darker. 
Posterior tibiro with oppressed scales. Forewings elongate, posteriorly dilated, 
costa slightly arched, apex obtuse, termen almost straight, rather oblique ; dark 
bronzy-fuscous, at rigul a ted with blackish ; anterior half crossed by four pairs 
of irregular blue-leaden stria* rising from short whitish costal singular. two 
posterior pairs sometimes partially whitish-edged ; costa spotted with blackish- 
fuscous between these, and with a larger oblique spot in middle indicating 
central fascia ; an irregular thick blue-leaden transverse stria Itieyond this, 
furcate on costa ; between this and apical spot two pairs of white striae variably 
developed,sometimes partially obsolete, sometimes united into a broad white 
fascia, including a thick irregular blue-leaden mark from tornus reaching half 
across wing, ami a thick upwards-oblique dark fuscous streak from middle of 
termen ; a triangular apical spot of ferruginous-brown scales with dark fuscous 
tips, preceded by a leaden-metallic streak ; cilia leaden-grey with blackish basal 
line, and indications of blackish bars. Hind wings with 6 and 7 stalked ; 
fuscous, suffused with darker towavds termen; cilia light fuscous, with dark 
fuscous snbbasal shade. 

N. Coorg, 3,500 feet (Newoorae); Khasis ; Moulpiein, Burma ? from June to 
November and in February ; twelve specimens. The stalking of veins 6 and 7 
of hindwittgs is exceptional in the genus, but in all other respects the species 
seems to belong here. 

Argyroploc* palUata, n. sp. 

$ 9. 17-18 mm. Head whitish, forehead fuscous or dark grey, with violet 

6 
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reflections. Palpi subaaconding, fuscous with violet reflections, beneath ochre- 
ous-whitish. Thorax whitish, spotted with dark grey. Abdomen light fuscous. 
Posterior tibiae with oppressed scales* Forewings elongate-triangular, costa 
gently arched, apex obtuse, termen almost straight, somewhat oblique; dark 
fuscous ; a whitish basal patch occupying £ of wing, irregularly spotted with 
grey except towards dorsum posteriorly, outer edge nearly straight or some' 
times angularly projecting near costa, vertical; a fascia of irregular leaden- 
metallic stria) beyond middle, angulated near costa, Romewhat marked with 
white towards dorsum ; two irregular subconfluent white stria* before termen. 
marked with leaden-metallic streaks on veins, lower portion broken inwards 
above middle: cilia rather dark fuscous sprinkled with white, towards base 
whitish barred with fuscous. Hind wings fuscous : cilia fnscous sprinkled with 
whitish, base pale. 

Khasis, in June, September, and October ; four specimens. 

Argyroplvce corihynUs , n. sp. 

£ 9. 19-21 mm. Head and thorax varying from light, brownish-ochreous 
or grey to rather dark fuscous. Palpi porrected grey, s 11 flowed with white 
towards base beneath and on upper edge of second joint. Abdomen light 
brownish-ochreous, sometimes mixed with dark fuscous. Posterior tibia* rough 
scaled. Forewings elongate, uarrow at base, considerably dilated posteriorly, 
costa slightly arched, with an abruptly rounded prominence from middle to 
near apex, apex prominent, round*pointed, tonnen rather strongly sinuate 
beneath it, vertical, rounded beneath ; pale grey, brownish-oohreotis, or whitish- 
fuscous, sometimes sprinkled with fuscous, or more or loss wholly suffused with 
dark ashy-fuscous ; costa shortly strigulated with black and dark brown, tending 
to form a Rmall semi-oval spot in middle ; sometimes some blackish strigulre in 
disc before middle ; apex usually ferruginous-brown marked with dark fuscous, 
sometimes preceded by two or three leaden strigulflo ; dorsum sometimes 
dotted with blackish or whitish ; usually a fine black terminal lino : cilia light 
brownish-ooh reous, towards base usually markedly paler or grey-whitish. 
Hind wings light fusoons-oohreons, towards apex suffused with fuscous, in 
the darkest specimen mostly suffused with rather dark fuscous : cilia light 
ochreous, with fuscous subbasal shade. 

Patipola and Hakgala, Ceylon, in April and May (Green, Alston, Pole) ; six 
specimens. Nearly allied to lichenoids*, Wala,, which is the type of the genus 
Lipeolelm , Wals., but 1 do not regard the peculiar form of forewings, which is 
the main distinguishing character, as deserving generic separation. In liche¬ 
noides, which I possess from the Khaai Hills, the costal prominence of fore¬ 
wings does not extend so far towards apex, and the apex is less prominent, 

Argyroploce caryactis , n. sp. 

$ 9* 14-15 mm. Head, palpi, and thorax ferruginous or ferruginous* 
brown, palpi porrected. Abdomen dark fuscous, apex in $ grey-whitkh, at 
base in $ with an expansible lateral whitish hair-pencil. Posterior tibi® with 
appressed scales. Forewings elongate, posteriorly dilated, costa gently arched, 
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apex obtuse, terrnen slightly sinuate, hardly oblique ; bright coppery-ferru¬ 
ginous, the ground colour mostly overlaid by suffused confluent, light violet- 
grey atrire ; a broad undefined streak of dark ferruginous-brown suffusion 
along dorsum, including in middle an undefined elongate-triangular patch of 
pale grey strigulation, sometimes sprinkled with blackish : cilia ferruginous- 
brown, mixed with whitish-ochreous and sometimes pale leaden-grey, towards 
tips whitish on a subapioal patch Hindwings on basal half dark fuscous, 
thinly soaled, outer half blackish-fuscous ; in $ with dorsal groove clothed 
with long palo ochreous and whitish hairs ; cilia white, with dark fuscous 
basal shade. 

Khasis, from December to March ; sixteen specimens. 

Argyroploce Jibrata, n. sp. 

£ 9* 10-18 mm. Head whitish-ochreous, forehead and sides of crown 

suffused with red-brown. Palpi porrected, pale ochreous sprinkled centrally 
with reddish-fuscous, beneath whitish. Thorax palo ochreous suffused with 
red-brown and sprinkled with blackish, patagia suffused with ochrcous-whitish 
towards tips. Abdomen fuscous, anal tuft of $ mixed with ochreous-whitish. 
Posterior tibiae and first joint of tarsi iu $ clothed above with dense long 
expansible whitish hairs. Forewings elongate-triangular, costa moderately 
arched, apex obtuse, terrnen nearly straight, somewhat oblique ; rod-brown, 
sprinkled with blackish, tonding to form longitudinal streaks on veins, dorsal 
third especially strongly streaked with black suffusion and more or less mixed 
with white between the streaks : extreme costal edge white, with more or less 
marked pairs of oblique whitish stiignla}, interspaces more or less irroratod 
with blackish ; oblique bluish leaden strig® vising from these, with indications 
of transverse stiuu on posterior portion of wing, and trausverso streaks mar¬ 
gining ocellus, but all theso sometimes almost wholly obsolete : cilia whitish- 
ochreous suffused with red-brown, more or loss barred with blackish irroration. 
Hindwings dark grey, in # with dorsal fold enclosing an expansible pencil of 
long blackish hairs becoming yellowish towards base ; cilia whitish, with grey 
Mubbasal line. 

Khasis, in September and October : four specimens. 

Argyroplocfi met actum*, n. sp. 

19 mm. Head whitish -ochreous, on crown more or less stiff used with 
ferruginous-brown. Palpi subascending, fuscous sprinkled with whitish, 
beneath and towards base whitish, second joint with median bat* and sub basal 
dot of blackish suffusion. Thorax light brownish, crest suffused with ferru¬ 
ginous. Abdomen rather dark'fuscous, anal tuft mixed with whitish-ochreous. 
Posterior tibiae and tarsi tufted with long expansible ochreous-whitish and 
grey hairs above. Forewings elongate, rather dilated posteriorly, costa gently 
arched, apex obtuse, terrnen nearly straight, little oblique ; brownish, longitu¬ 
dinally striated and largoly suffused with brown-whitish ; veins in disc more 
or Jess marked with brown-reddish ; costa atrigulated with reddish-fuscous 
and black irroration ; two or three very oblique dull reddish stiiga^ beneath 
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coftta posteriorly ; a transverse mark of dull reddish suffusion with some black 
Lrroration on end of cell ; a rather broad reddish-fuscous streak mixed with 
dark fuscous along dorsum throughout, upper edge somewhat prominent before 
middle and at cilia brown whitish towards tornus tinged with brown-reddish, 
on middle of termen with three reddish-brown bars sprinkled with blackish. 
Hiudwings dark fuscous, lighter anteriorly ; a hyaline lanceolate spot beneath 
base of cell; a longitudinal pecten of whitish hairs betw een veins 2 and ’A ; 
a dorsal furrow clothed with long expansible tuft of fuscous hairs ; cilia 
whitish, with dark fuscous sub basal lino. 

Kharis, in October and November ; two specimens. 

Argyroploceparagramma. n. sp. 

9 . 19 mm. Head, palpi, and thorax brownish-ochreous; palpi subascend¬ 
ing, second joint with a blackish median spot above ; thorax partly tinged with 
grey. Abdomen dark grey. Posterior tibia; rough-scaled. Forowings elon 
gate, moderately broad, rather dilated posteriorly, costa moderately arched,apex 
obtuse, termen slightly sinuate, hardly oblique ; brownish-ochreous, tending to 
be longitudinally marked with pale or ochroous-whitish lines on veins and 
some blackish irroration between these; costa stimulated with ochreous* 
whitish tinged with leaden, with blackish interspaces ; three very oblique 
bluish-leaden strigaa from median third of costa, first two ending above posterior 
portion of cell, third running almost to termen beneath apex ; a leaden-metallic 
almost marginal striga along lower half of termen : cilia pale ochreous, above 
middle of termen tinged with brownish, above apex w T it.h a blackish spot. 
Hindwings dark fuscous, lighter anteriorly : cilia ochreous- whitish tinged with 
grey, with dark fuscous subbasal line. 

Pusa, Bengal, bred in September from stem of bamboo (Lefroy); one speci¬ 
men. 

Argyroploce anapUcta , n. sp. 

g 9 * 15-10 mm. Head, palpi, thorax and abdomen dark fuscous; palpi 
porrccted, beneath and towards base white ; anal tuft of g whitish. Posterior 
tibioa of g clothed above and beneath with dense (probably expansible) white 
scalos. Forewings elongate, posteriorly dilated, costa gently arched, apex 
obtuse, termen straight, vertical; blackish-fuscous, suifuscdly striated with 
purplish-leaden (more purplish in 9 ), except a thick streak from } of costa to 
middle of termen, and another slightly curved from middle of costa to apex ; 
costal extremities of Htrite whitish, space between those in 9 tinged with bronzy- 
brown towards costa ; ocellus filled with ground colour sprinkled with whitish ; 
two or three white specks on termen beneath apex : cilia dark fuscous. Hind- 
wings dark fuscous, in g thinly scaled and subopaque except towards apex ; 
cilia whitish-fuscous, with dark fuscous suhbasal shade. 

Maskeliya, Ceylon, in February, May and June (Pole, de Mowbray) ; three 
specimens, » 

Argyroploce cyanura, n. sp. 

g 9. 18-20 mm. Head and thorax dark leaden-fuscous. Palpi porreeted, 
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fuscous, suffused with dark fuscous towards apex and on a median bar, ochrcous- 
whitish towards base beneath. Abdomen dark fuscous, in ft with dark blue 
or indigo patch before whitish apex. Posterior tibiie in ft with appressed 
scales. Forewings elongate, posteriorly dilated, costa gently arched, apex 
obtuse, termen almost straight, nearly vertical ; very dark fuscous ; basal patch 
formed of suffused purplish-leaden stria), outer edge angulated in middle, 
angle confluent with corner of a similar quadrate dorsal blotch beyond it; seven 
pairs of whitish costal stiigul® between £ and apex, first two giving rise to a 
whitish streak which soon becomes light brown and is ourvod round above 
middle of disc almost to costa at J, enclosed space suffused with light ferrugi¬ 
nous-brown and marked with two or three oblique leaden lines; sides of 
ocellus marked by triangular patches of suffused purplish leaden Htrigm; two or 
three white specks on termen beneath apex : cilia dark fuscous. Hindwingn 
dark fuscous, lighter anteriorly; cilia fuscous, with dark fuscous subbasal 
shade. 

Khasis ; Ounong Ijan, Malay Peninsula; in June and September; five 
specimens. 

A rgyroplocn aspidia ». n. sp. 

ft $. 17-1H mm. Head ochreous-grey, forehead and sides of crown mixed 
or suffused with dark fuscous, face grey-whitish. Palpi snbascending, fuscous 
suffused with dark fuscous towards apex, ochroous-whitish beneath and 
towards base. Thorax leaden-grey tinged with rosy and mixed with blackish. 
Abdomen dark fuscous. Posterior tibiie in ft clothed beneath with large 
expansible brush of whitish hairs. Forewings elongate, posteriorly dilated, 
costa gently arched, apex obtuse, termen somewhat rounded, little oblique ; 
blackish ; basal patch spotted with leaden-metallic, sometimes somewhat mixed 
with whitish, outer edge oblique ; seven pairs of whitish costal strigulae 
between $ and apex, first two pairs giving rise to a rather broad ochreous- 
whitish streak passing above middle of disc and recurved to beneath costa at 
jj, inoludod costal spot more or loss mixed with brownish - ochre o us ; remaining 
pairs give rise to short fine leaden-metallic strigas; aides of ocellus marked by 
triangular patches of leaden-metallic spots; two or three leaden-metal¬ 
lic marks towards termen beneath apex : cilia rather dark fuscous, with 
darker subbasal shade, base whitish. Hindwings dark fuscous ; cilia as in 
forewings. 

Khasis, in August and September ; four specimens. 

Argynyploce hyaliti *, n. sp. 

s*. 15-18 mm. Head and thorax dark fuscous irror&ted with yellow- 
oohreous, appearing brownish, Palpi porreoted, base whitish-ochreous, second 
joint grey with yellowish median band, terminal joint rather long, violet-grey. 
Abdomen dark fuscous, segmental margins bronxy. Posterior tibiae smooth- 
scaled Pore wings elongate, posteriorly dilated, costa gently arched, apex 
obtuse, termen rounded, rather oblique; dark fuscous finely irror&ted with 
pale ochreous with indications of darker stria); costa with about eight pairs 
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of pale strigulie, those on posterior half more distinct, beyond middle giving 
me to two very oblique dark violet-loadon streak*, first reaching i across 
wing, second to near termen beneath apex ; ocellus more or less suffused with 
oohreous irroration, margined laterally by two dark violet-leadeu streaks, and 
containing a series of about four short black dashes ; a pale ochreous almost 
marginal line crossing apex : cilia fuscous, with a black basal line. Hindwings 
subhyaline, pale fuscous, with a narrow-lanceolate clear hyaline streak beneath 
cell, veins blackish-fuscous ; a broad suffused blackish-fuscous terminal band ; 
cilia white, basal third blackish. 

Kharis, in June and July ; sixteen specimens. 

Argyroploce herbosa . n. sp. 

89 . 13-15 mm. Head and thorax ochreous-whitish, more or less tinged 
with greenish. Palpi porrectcd, oohreous-whitish, second joint spotted with 
blackish. Abdomen dark grey. Posterior tibias with appressed scales. Fore- 
wings elongate, posteriorly dilated, costa slightly arched, apex obtuse, termen 
straight, vertical, rounded beneath ; dull yellowish-green ; a cloudy whitish 
line from base beneath submedian fold, sinuate downwards in middle, and 
continued to middle of termen, dorsal area beneath this more or less striated 
or suffused with whitish except towards base of dorsum and on a triangular 
tornal patch representing ocellus, above which nr© two or three black dashes ; 
costa black obliquely stimulated with white ; sometimes an irregular black 
blotch representing upper third of central fascia, narrow on costa, with an 
irregular black streak projecting from it posteriorly, and more or less black 
suffusion preceding it, but these markings are sometimes wholly obsolete ; a 
short whitish longitudinal strigula resting on termen beneath apex ; cilia 
ochreous-whitish, sometimes with a grey Hubbasal line, and one or two dots of 
grey suffusion. Hindwings in £ beneath thickened along anterior half of 
costa with short douse rough scales, longest towards base ; dark fuscous, more 
blackish posteriorly; cilia grey, towards tips whitish, with dark fuscous 
subbasal line. 

Kharis, in June, October, and November ; four specimens. 

Argyroploce claricnlata, u. sp. 

#8. 12-14 mm. Head and thorax varying from greyish-ochreous to 
ferruginous-brown, sometimes mixed with dark fuscous. Palpi porrected 
whitish, sometimes tinged with ferruginous, variably spotted with dark fuscous. 
Abdomen dark fuscous. Posterior tibi« with tolerably appressed scales. Fore¬ 
wings elongate, posteriorly dilated, costa slightly arched, apex obtuse, termen 
slightly rounded, vertical; varying from ferruginous-brownish to rather dark 
fuscous; costa black obliquely strigutated with white; costal half of wing 
from base to central fasoia often snffuBod with blackish, especially in <$, more 
or less indistinctly striated transversely with leaden-metallic; dorsal area 
beneath this sometimes striated with whitish ; upper portion of central fascia 
usually forming a large trapezoidal blackish blotch, narrow on costa, issuing a 
long irregular projection posteriorly above ocellus, in $ often little defined ; 
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ocellus narrow, margined anteriorly by two oblique subcontinent thick leaden 
metallic streaks, and posteriorly by a broad irregular lea den'metallic streak, and 
crossed by several longitudinal black dashes, but all these are sometimes very 
indistinct; an oblique leaden-metallic striga beneath posterior half of costa, 
in $ sometimes obscured with blackish suffusion ; a white longitudinal strigula 
touching termen beneath apex : cilia varying from whitish-oebreous to ferrugi¬ 
nous-brownish, with a more or less marked blackish subbasal line, often with 
two or three patches of blackish suffusion. Hindwings rather dark fuscous, 
thinly scaled anteriorly, suffused with blackish fuscous posteriorly ; cilia grey, 
more whitish towards tips, soraotimos reddish-tinged round apex, with dark 
fuscous subbasal line. 

Khasis, from December to March ; ten specimens. 

Argyroploct acrouma , n. sp. 

ft. 23-24 mm. Head brownish-ochreous, crown suffused with brown or 
crimson fuscous. Palpi porrected, whitish-ochreous suffused with grey or 
brownish except towards base. Thorax brown mixed with dark fuscous and 
ferruginous. Abdomen rather dark fuscous. Posterior tibia* clothed with 
dense tolerably appressed scales. Forewings elongate, rather dilated posterior¬ 
ly, costa gently arched, apex obtuse, termen almost straight, somewhat oblique, 
rounded beneath ; light brownish or ochreous-grey strigulated with darker ; a 
blackish blotch oxtonding along costa from base to apex, its lower edge running 
along fold from base to beyond middle, thence in a straight line to apex, costa 
marked with pairs of whitish striguhe, in one specimen giving rise to oblique 
leaden-metallic streaks whose interspaces are red-brown towards costa between 
^ and J ; margins of ocellus indicated by thick leaden-metallic stroaks, between 
which is a quadrate dark fuscous tornal spot; space above ocellus more or Jess 
suffused with brownish ochreous or dark red-brown, with a dark fuscous spot 
on middle of termen and longitudinal mark before it ; a whit© subtiiangular 
spot or linear mark at apex ; a black terminal line; cilia dark leaden grey 
sometimes mixed with red-brown, with a clear whitish apical patch. Hind- 
wings with 3 and 4 stalked or connate ; dorsum clothed with long hairs ; dark 
fuscous ; cilia whitish-grey, with fuscous basal shade. 

Khasis, in June ; two specimens. Allied to the group of orophia 

Arggrophce halantha , n. sp. 

£ 9" 16-18 mm. Head brown* Palpi ascending, white, with violet-blue 
reflections, base dark fusoous. Thorax dark brown mixed with whitish, crest 
pale ferruginous posteriorly* Abdomen dark fuscous. Anterior tarsi thickened 
with scales, white ringed with black ; posterior fcibiao with apprised scales. 
Fore wings elongate, posteriorly slightly dilated, costa gently arched, apex 
obtuse, termen rather abruptly sinuate, little oblique ; 3 much curved, 3-5 
approximated posteriorly ; brown, irregularly spotted and marked with black, 
basal, dorsal, and terminal areas more or less mixed with white ; a more or less 
well-marked round white spot on costa beyond A, containing a black costal 
dot ; costa posteriorly black strigulated with white, with a very oblique 
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leaden sfcriga close beneath it from beyond middle ; sides of ocellus marked 
by broad undefined bluish-leaden suffusion ; a white longitudinal strigula 
beneath apex : cilia light red-brownish, with a blackish-grey aubbasai line, at 
apex mole or less spotted with blaokish-grey. Hindwings dark fuscons, rather 
thinly scaled, becoming blackish-fuscous posteriorly ; cilia grey, with dark 
fuscous basal line, beneath apex tinged with red-brownish, 

Palnis, 6,000 feet (Campbell) ; Kbasis : from August to October, eight 
specimens, 

Argyroploce tetanota , n. sp. 

g 9* 21-23 mm. Hoad and thorax brownish sprinkled with whitish- 
oohreous, forehead darker reddish-brown. Palpi ascending, brownish or 
reddish-brown, sometimes sprinkled with dark fuscous. Abdomen rather dark 
fuscous, in $ with large median lateral expansible tuft of hairs. (Posterior 
tibiixj in broken.) Fore wings elongate, rather dilated, costa slightly arched, 
apex obtuse, teraen somewhat rounded, rather oblique ; dark fuscous more or 
less sprinkled with ochreous-whitish, appearing irregularly strigulated : two 
pairs of whitish costal strigulee before middle, three beyond middle, and two 
single ones towards apex ; basal half crossed by irregular suffused subconfluent 
dark leaden stria) ; five oblique leaden lines from postmediam costal strigulfe 
uniting near costa to form two broad dark leaden streaks crossing wing to 
before and beyoud tornus ; some whitish marking on termen beneath apex 
and below middle : cilia brownish sprinkled with ochreous-whitish, indistinctly 
barred, with dark fuscous subbasal line. Hindwing fuscous, with broad 
terminal band of dark fuscous suffusion ; dorsum in $ forming a pocket filled 
with long expansible hairs above ; cilia whitish fuscous, with fuscous subbasal 
line, in $ beneath with bright violet reflections. 

Khasis, in July ; two specimens. Allied to aprobola , Meyr. 

Argyroploce rupifera , n. sp. 

$ 9. K>~17 mm. Head and thorax pale brownish mixed with fuscous 

thorax with indications of angulatcd transverse bars. Palpi subascending, 
whitish-oohreous, second joint with two blackish spots near upper edge, arid a 
patch of indigo-blaokish suffusion towards apex beneath. Abdomen dark 
fuscous, anal tuft of $ mixed with oohreous-yellowish, Posterior tibiae in $ 
above with a median tuft of expansible ochreous-whitish hairs. Forewings 
elongate, posteriorly dilated, costa gently arched, apex obtuse, termen some¬ 
what sinuate, nearly vertical, rounded beneath ; fuscous, sometimes much 
mixed with leaden, tips of all scales whitish, all markings edged with whitish ; 
costal edge dark fuscous strigulated with white ; basal patch indicated by 
some irregular brown or dark fuscous marks, edge angulated ; a dark brown 
trapesoidal blotch extending on dorsum from $ to broadest anteriorly, 
reaching nearly half across wing ; a more or less marked semioval brown spot 
on costa beyond middle, marked posteriorly with an oblique leaden jstriga; 
an irregular sinuate fuscous or dark fuscous streak rising in disc before middle 
and running to termen beneath apex ; a triangular patch of leaden striatkm 
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above posterior portion of dorsal blotch, and another beyond tornus, indicating 
aides of ocellus: cilia brownish irrorated with ocbreous-whitish, especially 
towards tornus, with a dark fuscons spot above apex, and a patch of dark 
fusaou* suffusion above middle of termen. Hindwings dark fuscons, lighter 
anteriorly, costal area whitish ; cilia grey, becoming whitish towards tips, with 
dark fuscous subbasal line. 

Kbasis, from October to December ; twelve specimens. 

Arftyroplocfi callkhlora , n. sp. 

g. 18 mm. Head and thorax yellowish-green, thorax crossed by a bar of 
whitish irroration. Palpi subascending, green, towards base whitish ochreoua. 
Abdomen dark grey, anal tuft pale ochreous. Posterior tibiee somewhat rough- 
scaled. Forewings elongate, posteriorly dilated, costa moderately arohed, 
apex obtuse, tormen somewhat sinuate, little oblique ; uniform light glossy 
bluish-grey, markings rather deep green, partially finely edged with white ; 
costal edge white; basal patch represented by spots on costa at base and 
i, and a triangular blotch on dorsum near base ; central fascia slender, 
curved, edged with black on costa and posteriorly in disc, anterior edge with 
a diamond-shaped projection downwards from above middle, marked above 
this with a triangular black spot, before which is a detached spot of green 
suffusion ; a slender curved streak from costa beyond middle to beneath 
costa at marked with black, edged beneath posteriorly by pale yellowish 
suffusion ; a suffused diamond-shaped blotch in disc posteriorly, darker and 
edged with black on upper anterior edge, discal space between this and two 
preceding markings suffused with whito, with a black strigula in centre; three 
semioval spots on costa posteriorly, partlj edged with black, last followed 
by a small white spot; some white specks on ter men: cilia light greenish, 
beneath tornus dark grey, at apex with outer half blackish. Hindwings 
fuscous, towards apex broadly suffused with darker fuscous, costal am 
broadly whitish ; cilia whitish, with dark fuscous subbasal shade. 

Khaais, in December; one specimen. 

Argyroplooe herbffera, n. sp. 

#9. 21-22 mm. Head and thorax yellowish-green, thorax sometimes 
with indistinct whitish bar, sometimes suffused dorsally with feruginous- 
yollow (unless these are faded). Palpi subascending, green, base whitish 
beneath. Abdomen dark grey. Posterior tibi® rough-scaled beneath. Fore¬ 
wings elongate, posteriorly dilated, costa moderately arohed, apex obtuse, 
termen straight, somewhat oblique rounded beneath ; purplish-ashy-grey, 
darker towards costa ; markings rather deep yellowish-green ; an oblique basal 
fascia, posterior edgo marked with black on upper half ; a small black costal 
spot beyond this; an irregular rather oblique transverse streak at ■}, much 
marked with black on upper $, space between this and central fascia suffu- 
nedly mixed with white and spotted with blaok ; central fascia narrow, rather 
irregular, much suffused with black on upper half, anteiior edge with a large 
irregular downward projection from above middle ; a large irregular quadri- 
7 



604 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, VoL XIX. 

lateral blotch touching torn us and termen and reaching f across wing, more 
or lees strigulated and edged with black, upper anterior aide margined by 
a white V-shaped mark pointing upwards, above which is a suffused green 
spot; three semiovai spots on costa posteriorly more or less suffused with 
blaok, separated by pairs of white striguloe ; some white and black scales on 
termen: cilia dull green, irrogulariy barred with blackish. Hind wings 
fuscous, rather darker in ft, suffused with dark fuscous towards apex ; cilia 
light fuscous, with dark fuscous subbasal line. 

Kbasis, in October; Maskeliya. Ceylon, in May (de Mowbray); four 
specimens. 

Argyropbce semiculta, n. sp. 

$ 9 . 21-22 mm. Head dull greenish, face dark fuscous. Palpi ascending, 
dull greenish, suffused with dark fuscous beneath and towards apex. Thorax 
dull green, crest suffused with ferruginous-brown. Abdomen dark grey. Pos 
terior tibife in ft rough-scaled beneath and towards base above. Forewings 
elongate-triangular, costa moderately, in ft beyond middle rather strongly 
arched, apex in ft rectangular, in $ obtuse ; termen in ft subsinuate, rather 
oblique, in 9 nearly straight, little oblique ; light dull green, indistinctly 
strigulttted with dark grey irroration ; two large subtriangular dark red-brown 
blotches mixed with blackish resting on central and apical thirds of costa, 
reaching J across wing, subconfluent towards costa but including a spot of 
ground colour more or: less marked with white on upper angle of cell ; on costal 
edge of those blotches are several pairs of whitish strigulsc, whence proceed 
in distinct oblique purplish streaks : cilia reddish brown mixed with blackish. 
Hindwings in ft with abrupt rounded prominence in middle of termen, concave 
above and below this, upper margin of cell above with a ridge of dense scales, 
dark fuscous, in ft paler and thinly scaled towards base and dorsum; cilia 
whitish-fuscous, with dark fuscous subbasal shade. 

1 ft, Hakgala, Ceylon, in April (Green) ; 1 9, Khasis, in November. 

Argyroploce gyrotis , n. sp. 

9. 15-17 mm. Head, palpi, and thorax fuscous or brown tinged with 
ferruginous ; palpi porreoted. Abdomen dark grey, Posterior tibiae with toler¬ 
ably appressed scales. Forewings elongate, posteriorly dilated, costa gently 
arched,apex obtuse, termon slightly rounded, somewhat oblique; ferruginous 
brownish more or loss overlaid with purplish-leaden-grey, markings dark 
ferruginous-brown, parfcialliy finely edged with whitish ; an oblique transverse 
blotch from dorsum marking lowor half of edge of an angulated basal patch ; 
a small triangular dorsal spot beyond this ; central fascia rather narrow, curved, 
oblique, posterior edge well-defined, anterior suffused and dilated into a large 
blotch projecting downwards in disc ; a rounded blotch before middle of 
termen, well-defined abovo, suffused benoath ; an oblique spot on costa at 
and two or three oblique strigee beyond this : cilia ferruginous-brown, towards 
tornus suffused with grey. Hindwings dark fuscous, lighter anteriorly! cilia 
grey irrorated with whitish, with dark grey subbasal shade. 
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Khasia, in June and July ; nine specimens. 

Argyroploce aeraria , n. sp. 

* 9 . 13-15 mm. Head, palpi, and thorax whitish-ochreouH, sometimes 
faintly rosy-tinged, palpi ascending. Abdomen blackish, segmental margins 
yellow. Posterior tibiae with ap pressed scales. Fore wings elongate, posteriorly 
dilated, costa slightly arched, apex rounded-obtuse, termen slightly rounded, 
somewhat oblique; varying from olive-greenish or brownish-ochreous to bright 
deep ferruginous, sometimes partially sprinkled with black; usually more or lees 
distinctly ferruginous towards torn us ; three cloudy streaks varying from 
pale pinkish to orange, viz., costal and median streaks from base to near 
middle, and one from near costa before apex to near middle of dorsum; some 
irregular scattered blue-leaden marks specially on a longitudinal aupramedian 
series ; area between these streaks and beneath median sometimes suffused with 
dark red-brown, sometimes partly mixed with black; apical area sometimes 
suffused with crimson : cilia varying from ochroous to ferruginous. Hindwings 
with 3 and *4 usually short-stalked; blackish ; an irregular variable orange- 
yellow streak in disc from base to middle, slenderly attenuated anteriorly, and 
an elongate-triangular spot above its posterior extremity ; cilia whitish, with 
blackish basal line. 

Khaaia, from December to March ; fourteen specimens. 

Argyroploce solaria, n. sp, 

9. 14-15 mm. Head and thorax whitish-ochreous tinged with rosy, and 
mixed with reddish-fuscous and dark fuscous. Palpi ascending, whitish- 
ochreous tinged with rosy, with one or two blackish dots. Abdomen blackish, 
segmental margins orange. Posterior tibia) with appreused scales. Forewings 
elongate, posteriorly dilated, costa slightly arched, apex rounded-obtuse termen, 
almost straight, rather oblique ; reddish-fuscous, more or less rosy-tinged, 
irregularly mixed with ochreous-whitish and sprinkled with dark fuscous; 
numerous irregularly scattered small dark leaden-grey marks or strigul®, some¬ 
times partly marked with black, the most conspicuous being two irregular 
oblique spots from costa at l and £, and a smaller spot at $ ; oostal edge yellow¬ 
ish ; a fine black terminal liuo: cilia reddish-fuscous, mixed with ochreous- 
wbitish, and somewhat barred irregularly with blackish. Hindwings bright 
orange ; irregular black costal, submedian, and dorsal streaks, connected with a 
broad blaok terminal fascia ; cilia orange, base blackish round apex and upper 
part of termen. 

Kharis, in October and November ; three specimens. A specimen from 
same locality, with similar hindwings, but forewings deep coppery-orange with 
numerous Irregular dark leaden-grey spots is probably a variety only, though 
at first sight very different. 

Argyroploce callicraUa, n. sp. 

<$. 15 mm. Head dark fuscous mixed with white. Palpi ascending, white 
Thorax greyish-white, with a small spot on each shoulder, a cruciform mark on 
back, and two posterior spots black. Abdomen blackish, segmental margins 
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yellow. Posterior tibiro rough-scaled above on anterior half. Forewings 
elongate, posteriorly dilated, costa almost straight, apex rounded-obtuse, tcr- 
men slightly rounded, somewhat oblique ; grey, strewn with moderate dark 
bluish-leaden rounded spots, interspersed with irregular black marks ; a white 
basal patch, extended as a moderate streak along costa to J, enclosing a black¬ 
ish spot on base of dorsum, costal edge with minute dark grey strigul# ; a very 
pale pinkish spot beneath costal streak beyond middle, and a pale pinkish-grey 
streak from beyond this to tormen above torn us, beyond which the apical area 
is black, enclosing soveral round dark blue-leaden spots and two or three whit© 
marks: cilia dark grey, base brownish, on upper half of termen sprinkled and 
indistinctly barred with whitish. Hindwings blackish; an elongate orange 
disoal patch extended as a narrow streak to base, partially interrupted by a 
blackish vein, and an ill-defined orange-yellow subdorsal streak beneath this ; 
cilia white, with dark grey basal shado. 

Khaais, in October ; one specimen. 

A rgyroploce tonica , n. sp. 

£9. 12-14 mm. Head and thorax dark fuscous irrorated with whitish. 
Palpi ascending, whitish, second joint mixed with dark fuscous except towards 
apex and benoath. Abdomen rather dark fuscous, anal tuft in ochreous- 
whitish. Posterior femora in $ with long projecting white hairs beneath, 
posterior tibiie in £ with rough white scales above and beneath. Forewings 
elongate, narrow towards base, dilated posteriorly, costa almost straight, rather 
bent near apex, apex obtuse, tormen slightly sinuate, hardly oblique ; 3 strongly 
curved, 3-6 rather approximated posteriorly ; dark brown, finely irrorated with 
whitish ; costa marked with oblique whitish strigulas; from dorsum between 
\ and tornus several cloudy lines of whitish irroration converge to $ of costa, 
the interspaces partially streaked indistinctly with leaden-grey, and a similar 
whitish line from middle of termen tends to unite with last of these beneath 
costa, enclosing a triangular patch more or less tinged with leaden-grey ; a 
more or less defined small apical spot of blackish suffusion : cilia ferruginous- 
brown, paler towards tornus. Hindwings fuscous, suffused with dark fuscous 
posteriorly ; cilia grey, with dark grey basal shade, suffused With brownish 
round apex and upper part of termen, more or leas whitish towards dorsum. 

Maskeliya, Kandy, and Haldamulia, Ceylon (Green, Pole) ; Khasis ; in May, 
and from August to December; eight specimens. 

Argyroploa dimorpha , n. sp. 

g 9. 11-13 mm. Head and thorax whitish ochreous, sometimes suffused 
with brown-reddish. Palpi ascending, ochreous-whitish, sometimes reddish- 
tinged, with two small blackish spots on second joint above, and usually one 
on base of terminal joint. Abdomen fuscous or dark fuscous, anal tuft of 

mixed with ochreous-whitish. Posterior tibire with approssed scales. Fore- 
wrings elongate, rather dilated posteriorly, costa slightly arched, apex obtuse, 
termen slightly rounded, vertical; wbitish-ochreous or pale clay-colour, more 
or less strigukted or striated with fusoous or dark fuscous, sometimes sprinkled 
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■with blaok, sometimes largely or wholly suffused with brown-reddish ; costa 
black, obliquely strigulated with whitish ; a roundish spot in disc before 
middle, and a suffusion along costa from near base to near apex grey or fus* 
cous, sometimes much mixed with blackish and extending over whole basal 
area ; sometimes two or three hue leaden striga) from costa, and a leaden streak 
oti posterior margin of ocellus; sometimes a fine black terminal lino: cilia 
pale greyish-ochreous or whitish-ochreous, sometimes suffused with brown- 
reddish. Hindwings fuscous, thinly scaled, posteriorly broadly suffused with 
dark fuscous ; cilia grey-*whitish, sometimes reddish-tinged round apex, with 
blackish-grey subbaaal line. 

Khasis, from October to March ; twenty specimens. 

Eucosma t Hb. 

This name is now applied to the genus formerly called Epiblema , Hb. 

Bucotma ceriodw, n. sp. 

9- Head, palpi, and thorax oohreous or ochreous-brownish, palpi ascend- 
ing. Abdomen grey. Forewiugs elongate, posteriorly dilated, costa slightly 
arched, apex obtuse, termen sinuate, rather oblique ; yellow-oohreous, variably 
suffused with brownish or dark fuscous on costal half or sometimes wholly 
(especially tn $) ; sometimes irrorated with blaok except towards dorsum ; costa 
marked with pairs of whitish strigulae, whence proceed irregular bluish-leaden 
transverse stria), sometimes much marked with white on antomedian area, but 
often more or loss wholly obsolete : oscellus represented by a more or less defin¬ 
ed irregular white streak from termen beneath apex to dorsum before torn us, 
marked with four or five short black dashes, and followed by a thick leaden 
metallic streak; apex of wing ferraginous-oohreous : cilia ochreous, sometimes 
with two or three grey lines, with a whitish tornal patch, and sometimes a whitish 
subapical spot, Hindwings varying from greyish-ochreous to rather dark 
fuscous ; cilia whitiah-ochreous or pale greyish-ochreous, sometimes with an 
indistinct grey line. 

Khasis, from July to September ; ten specimens. Allied to oneyroto, Meyr., 
but less narrow-winged. 
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NOTES ON SNAKES COLLECTED IN UPPER ASSAM. 

BY 

Major F. Wall, o.m.z.s. 

Daring nearly two years’ residence in Assam 1 collected 615 snakes 
representing 37 different species. This does not include the collection 
of 264 snakes I made in the Khasi Hills in the hot weather of 1907. 

To be accurate I spent but 17 months in the Plains of Assam being 
stationed at Dihrugarh all this time. 

Nearly all my specimens were collected in and around Dibrugarh 
by my own efforts, aided by the substantial help of many Planter 
friends. In addition to those living close at hand T received help from 
others at a distance, and my thanks are especially due to Mr, Cyril 
Core of Jaipur (Narnsang), Mr. Stevens and Dr. Elmos of North 
Lakhimpur (Dejoo and Joyhing), and Mr. J. H. Bandock of Tinsukia, 
(Rangagara). 

Dibrugarh is situated on the South bank of the Brahmaputra, at an 
elevation of 360 feet above sea level. The nearest Hills are the Abar 
Hills, which are part of, or at any rate, conterminous with, the Hima¬ 
layas. These hills are about 25 miles distant. The Tippum Hills on 
the North of the Dihing River, and the Patkoi Range to the South of 
that river lie to the South-East of Dibrugarh, their nearest points 
being some 35 miles distant. 

The average annual rainfall is 114*99 inches. This is distributed 
over several months in the year, unlike what obtains in India. Thus 
in the hot weather instead of the scorching drought of India, min falls 
plentifully at spasmodic intervals, separated by spells of a few days 
fine weather. The result is a very humid atmosphere, and a most 
luxurious vegetation. The cold weather is pleasant, fires are a neces¬ 
sity from about November to February, and it often freezes at night. 
During these months few snakes were about, though plentiful during 
other parts of the year. 

It will be seen from the annexed register, which is made out in 
tabular form that of the 615 specimens 555 were harmless and 60 
poisonous. There were thus 2 poisonous snakes in every 20. 

No case of snake poisoning came to my knowledge, and on making 
enquiries at the Civil Hospital I was told that no case of snake poison¬ 
ing had ever been treated there. 
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Tyfhlopums. 

Typhlops braminu * (Daudin). 

I obtained 16 specimen!*, mostly in the months of April and May, and all in 
Dibrugarh. No less than 0 of those were 9 9 . and all gravid in April and May. 
The rest I believe were $ $. All fcbo J 9 ranged in length between 6 and 6 J 
inches. There are at least two distinct colour varieties, the one dark-brownish, 
or brownish-black, and the other a very palo grey similar to the colour of a new 
slate pencil for which I propose the name pallidum. I got throe specimens of 
the latter which is evidently loss common. In all of these specimens the eyes 
were quite invisible, differing thus from typical examples of this species, but I 
could observe no differences in lepidosis between them and the common variety. 

In the gravid specimens the eggs varied in number from 2 to 7, were 
very elongate and resembled grains of boiled rice. The largest measured 
* ;r£ /# X SV'. In life it is an agile restless little creature. I noticed the tongue 
which was white at the tips protruded as in other snakes. It is difficult to hold 
owing to its glossy scales, and agility. In one’s grasp it pushes vigorously with 
its head, and insinuates itself forcibly between the clefts of the figures, at the 
same time depressing its caudal extremity so as to push the little spine with 
which it is endowed against the skin with sufficient force for one to be sensible 
of its acuity. It seems to use this little spine to anchor itself, whilst t 
circles round it as on a pivot. 

Typhbps diardi , Schlegel. 

Twenty specimens, 14 from Dibrugarh, 3 from Sadiya and one each from 
near Tinsukia, near Doom Dooma, and near Halem. One adult specimen was 
of a very pale grey colour, constituting a distinct colour variety for which I 
suggest the name cincrem. In this the eyes were almost invisible. In most of 
the specimens the scales were 24 in midbody though 26 rows were not in¬ 
frequent. 1 notico that the towb reduce posteriorly by two, thus at a point 
two heads-lengths before the anus they are 22 when the scales are 24 in mid¬ 
body, and 24 when 26 in midbody. The absorption appears to be due to the 
disappearance of the row next to the median ventral, either into the median 
vent mis or the row on the outer side. I also noticed that in certain specimens 
the median ventral row is a shade broader than the adjacent rows. I think at 
any rate whether the enlargement is constant or not that the median ventral row 
should be considered ventrals in all the snakes of this family, and the Gian- 
ccmiidas. If so considered the coatala would be in odd rows, as in almost every 
other snake. In species in which the vertebral row is not enlarged, the median 
dorsal row is still the vertebral, and to be consistent the median ventral row 
should still be considered a true ventral though not enlarged. Analogy seems to 
me to indicate that this is the proper way to view these shields. 

I had several specimens brought to me alive. It is a restless creature that is 
difficult to hold partly by reason of the slipperiness of its scales, and partly 
through its constant struggles. In moving it presses its terminal spine into the 
hand. I noticed that in progression the posterior part of the body is ticked 
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round, and the terminal Bpine fixed to the ground two or three inchea forward. 
From this purchase the snake pushed the posterior body forwards till the snake 
was completely extended in its whole length when the caudal extremity was again 
flioked forwards and the spine again fixed. Placed in my bath I was surprised 
to see with what activity it was able to swim, its powers in this direction seem¬ 
ing as good as that of other snakes. In loose dry earth it pushed its head 
through the surface layera with groat ease, often burrowing so superficially that- 
much of its body was visible, but in damp or wet earth it plunged at once to 
some depth, and when sought for resisted traction efforts with considerable 
strength. Two 9 9 wore gravid, one on the 30th April, and one some time 
between the 1 st March and 0th May. In one case there were 3 and in the 
other 6 eggs. One gravid specimen measured U J inches. Iri the stomach and 
intestines of many I found numerous white oval bodies which I submitted to 
Dr. Annandale for favour of identification. These proved to bo larvro and pupiw 
of ants, and in many specimens too I found the cases of ant imagoes sometimes 
entire. Ants appear therefore to furnish the staple food of this snake. In one 
specimen both the parietals were confluent. The tongue in life has white tips. 

Boiua:. 

Python molurus (Linne). 

This species is common in Assam. I had 4 specimens brought to me, all 
quit© young,and I saw several largo skins in Planters* bungalows. In my speci¬ 
mens the ventrals and subcaudals were as follows:—260+68,263+68 and 
256+68. In one the 54th, 55th, 58th to 62nd, and 65th and 66th subcaudals 
were entire. The anal was entire in all. At a point two heads lengths after 
the head the costals in three were respectively 54, 56 and 56 rows, at midbody 
69,68 and 70, and two heads-lengths before the anus 44, 44 and 43. I notice 
that the lost 4 costal rows progressively increase in size the last being just one- 
half the breadth of the ventrals. Several Planters and others gave me informa¬ 
tion about the specimens they had encountered. Dr.Elme# shot one 19 feet long 
which he saw lying on a little knoll in a jheel “ bbil ” is the local name for 
these sheets of water). It had swallowed two large and two small water rats, and 
two or three toads. His servants last year killed a specimen in his fowl house 
about 12 to 14 feet long. It presented a beaded appearance, and when opened 
was found to contain 5 of his ducks, 4 fowls and 1 pigeon. A neighbour of 
Dr. Elmes killed one last year which contained a barking deer. He personally 
saw the deer cut out and judged the horns to be fully a foot long, These, he 
says, were softened and rounded off at the tips as a result of digestive activity. 
Mr. Staunton had one brought in to him that had swallowed three farmyard 
ducks. Mr.. Copeland had a 15 footer killed on his estate last year, which had 
eaten a hog deer. The snake when surrounded, and hustled by his coolies, tried to 
make off, but in so doing the horns of the deer, some 7 or 8 inches in length, 
penetrated the flanks, and protruded through the ribs. Mr. Harry has a large 
skin preserved. When killed, the snake was found to contain a barking deer 
the horns of which were four to six inches in length. Mr. J. H. Mitchell wrote 
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to mo from Haletn of a specimen he had lately killed in the act of swallowing 
a fowl. When opened, lie found u about a double handful of earthworms and 
a handful of a berry, whioh the natives call jaman,” in the stomach. Though 
pythons are known to be fairly omnivorous, this is the first time that I have 
ever heal'd of either worms or fruit being ingested, and it is difficult to account 
for such material in the stomach except as the result of deliberate intention. 
Pythons harbour many parasites, but it is difficult to believe that any of these 
could be mistaken for earthworms. 

Colvbbida;, 

Tropidonotus piscaior (Schneider) 

Called by the Assamese u dhora.” On one occasion when one was killed at 
the railway workshops all the Indian coolies agreed in calling it u dhor ” but 
the Assamese present called it “ dhora fi the name I have on other occasions 
always heard them use for this species. 

This snake is as plentiful in the Plains of Assam as it is in most other parts 
of our Indian Dominions. The great majority of specimens have large, and 
very conspicuous black spots conforming to variety quincuuciatu » of Schlegcl. 
A fair number had small black chequering, and in others chequering was 
obscure or absent. Many of these appeared to me to be approaching thei: 
eedysis, and for this reason were sombrely deckod. I could discorn the indi¬ 
cations of dark chequering, and believe that in many cases, if not all, the 
desquamatiou would have revealed the typical black ornamentation. Of variety 
quineunciatuB I saw none ornamented with rod. Ill specimens—-not including 
those I hatched from eggs—came to bag, and a record of those that call for 
remark had best be shown in tabular form. It is remarkable what a marked 
preponderance there is of 5 over £. Of 77 specimens sexed by me 57 
were 9 9 * an< ^ ® hatchlings of the same brood 6 were 9 9 - 


1 

Date. 

Sex. 

Length. 

J (SHARKS, 

1907. 


i 


March 21st... 

i 9 

| l'-8$" 


April 1st ... 

9 

1 3'-«4" 

Contained 39 eggs (23+16) JJ" to long. 

1 st ... 

£ 

2 l «6f" 

3rd... 
8 th ... 

9 

8 

; 3'-6" 
I'-IOi" 

Contained 44 eggs, the longest 1^" long. 

„ 10th ... 
13th ... 

9 

9 

3'-24" 

9r 

Very thin, probably had just laid eggs. 

Contained 6l eggs (25 + 26,) to 1" in leugth in 




two rows. 

„ 19th... 

9 

i'M u 

Contained 53 eggs (83+20) long. 

Contained 21 eggs, Jj}" to JJ* long. 

., 80th ... 

V 

3'-0" 

„ 23rd 

9 

3'-0J" 

Contained 34 eggs (21 + 18) long. 

27th... 

9 

2'-44" 

„ 28th... 


l'-ll*" 


Slay lit ... 

a 

l'-9** 


„ 1st ... 

9 

w 

Contained 44 eggs (21 •+ 23) J.J" long. 

„ 9th .. 

! 5 


„ Wth ... 

JL- 

r-4t« i 
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Date, } Bex. Length. 


Remarks. 


1907. 

May 14th ... 

t 

9 


16th ... 

9 

iMl* 

„ 23rd ... 

9 


„ 26th ... 



„ 30th ... 

ft 

I'-lOf 

•Tnne 10th ... 

§ 

TO" 

2'-0J" 

mi" 

10th ... 

$ 

.. 12th ... 

$ 

2'-2|" 

13th ... 

9 

l'-9}" 

„ 13th ... 

S 


.. 14th ... 

$ 

2'-8J" 

.. 16th ... 

9 

2'-10J" 

17th ... 

9 

6|" 

„ 19th ... 

• #* 


„ 20th ... 

9 

9J" 

„ 21st ... 

9 

7*" 

July 7th ... 

9 

2'-4$" 

r-u" 

,, 11th ... 

$ 

„ 23rd ... 

9 

10" 

Oct. 12th ... 

9 

3'-9+' 

„ 29th ... 

9 

, 3'-9" 

Nov. 13th ... 

9 

1 3'-2" 

Dec, 30th ... 

£ 1 


„ 30th ... 

9° 

aCn 

„ 30th ... 

$'! 

3'-3$" 

1908. 

Jan. 3rd ... 

i 

9 

3' 3" 

„ 6th ... 

9 


14th ... 

9 

3'-5" 

Feb. 9th ... 

9 

i'-9* 

9th ... 

9 

2M&" 

rt 9th ... 

$ 

2'-10J" 

„ 9th ... 

9 


ft » ••• 

9 

w-W 

„ 22nd ... 

9 

. 

„ 23rd ... 

9 

l'-ii* 

„ 25th ... 

9 

3'-ii" 

April 3rd ... 

! 9 

s'.8j" 

„ 11th... 

j 9 

2'-10$" 

Oct. 19th ... 

1 9 



Very thin, probably had just laid eggs. 


A hatchling, tail slightly docked. 
Very small, probably hatchling. 


Had eaten a mouse. 

The nasals touch one another in front of the inter- 
nasals. 

Had eaten a very large toad {Bufo muiauofUictu*) 
breech first. 

31 small eggs (16+16), long. 

22 small eggs, rather larger than last. These 3 speci¬ 
mens were all captured in removing a stack of 
bricks in a brick kiln. They were not in com¬ 
pany but evidently attracted by the warmth. 

Contained 37 eggs (24+13) to long. 

Containing 26 eggs (12+13) g'x£j"long. 

Contained 22 eggs (17+5) $ W X 

The nasals touch behind the rostral. 4 poatoculars 
on left side. 9 aupralabials, the 4 left only touch¬ 
ing the eye. 

The nasals touch behind the rostral. 

A frog M in gastro ” 

Contained 8 eggs (6+31 $* long. A large fish “ in 
gastro.” 10 supralabials, the 5th left only touch¬ 
ing the eye. 

Contained 49 eggs (21+28) long. Remains of 
frog in stomach. Four postooulars on both sides. 

Contained 19 eggs (9+10) g" long. 

Only 5th supralabial touching the « 
side. 

Contained eggs Jg" x Four postoculars on both 
sides. 

Contained 36 large eggs J"xl" 

Contained 21 large eggs. * 

A large toad {Bufo mslanostlotuB) “ in gastro ” 


bing the eye on the right 


* The tail was very incomplete but the full length is judged from other specimens of same 
body Ion gib. 








NOTES ON SNAKES COLLECTED IN UPPER ASSAM. 613 


In some of the gravid 9 9 it was observed that some eggs were particoloured 
having a cinereous suffusion on one aspect. It was also observed that the 
pigmented patch had lain in opposition to a distended part of the intestine— 
and there seems little doubt that this colouration is due to absorption from the 
intestinal contents. I suspect that it is derived from pigment in the batrachian 
epidermis. 

On the 21st May 1907 I received two large clusters of eggs of this species 
both unearthed in hoeing operations on a tea estate. One of these like a 
bunch of grapes contained 76 eggs. I extracted a 9 embryo which measured 
4J inches. The ventrals numbered 149, of which the 21st to 27th lay 
beneath the heart and the 84th beneath the gall bladder. A median raphe on 
the belly marked the union of the parietes, but the bond of union was so 
delicate that the slightest touch ruptured it, and allowed the viscera to pro¬ 
trude. The oviducts could bo seen arising from just before the gall bladder 
and passed backwards as two tortuous, vermiform, white threads. 

These embryos began to hatch on the 14th of June. I examined 8 of these 
critically. 6 were 9 9 and 2 $ The 9 9 varied in length from 6| to 7£ 
inches, the average being a shade under 7$ inches. It will thus be seen that 
these embryos grew at the rate of a little more than three inches in 24 days. 
The ventrals in the 9 specimens varied from 150 to 152, in the £ from 141 to 
145. The subcaudals in tire 9 9 ranged from 81 to 87 and in the $ $ from 
91 to 95. 

On the heads of all these specimens was a pair of small light spots one on 
oach parietal, opposite the middle of the interparietal suture. I have observed 
these, I think, in all other hatchlings of this species, but they seem soon to 
disappear. In one of these specimens the 3rd subcaudal was entire. All of 
these were conspicuously spotted as in variety quincunciatua except one in 
which the black spots were obscure. The foetal tooth could not be seen in 
profile, but could be felt when searched for. 

In the second cluster there were 30 odd eggs. 1 extracted an embryo two 
inches in length. The upper jaw was very imperfect and slightly cleft mesially. 
I could see no other gill arches though two sulci in the neck seemed to 
indicate the position of the 2nd and 3rd clefts. Immediately behind the 
rudimentary lower jaws lay the heart which could be observed pulsating. 

These eggs shrivelled and the rate of growth of the embryos could not be 
ascertained. Some sepoys brought me in another clutch of eggs in the middle 
of June found in the river bank and reported that a snake was ooiled up with 
them but escaped. 

It will be seen that this species is common all the year round, more so in 
the hot weather. 

This snake is usually infested with many parasites. The abdominal cavity 
is often teeming with an immature form of tapeworm which usually lies up 
under the lining membrane in a convoluted mass so large as to cause flattish 
blister-like swellings beneath the skin. 



6U JOURNAL, BOMBA Y NATURAL HISTORY SOVIET Y i Vol , XIX. 

These parasites may attain a length of 8 or even 10 inches when extended. 
Dr. Annandale had them identified for me, and they were reported as a species 
of PterocercuB (larval forms of a tapeworm). Another common parasite is a 
small asearid or round worm which inhabits the stomach (and upper part of the 
intestine?). It is frequently found in clusters attached firmly to the ooats of the 
stomach, and the individuals of each colony vary a good deal in length. Some 
attain a length of 5 inches. 1 measured one 5j inches. This parasite sets up 
a chronic inflammatory thickening of the gastric coats. Sometimes the stomach 
becomes very much thickened, and indurated like cartilage. At the same time 
it is often puckered up, and distorted, and the surrounding tissues are often 
bathed in a watery dropsical fluid. This worm has been identified for me 
through Dr. Annandale as Kalioephalm mlleyi. Larval and immature forms 
of another asearid worm were found in the stomach and mesentery. A fourth 
parasite, which is less common, is frequently found attached to the outside 
coats of the intestine, or the lining membrane of the abdominal cavity. 
This is a maggot dike white parasite which has been also identified for me by 
Dr. Annandale as Porocephatus brotali . 1 have figured this curious creature 
showing the hooks by which it attaches itself. 

Tropidonotus himulayunus, Gthr 

I collected 15 specimens, 10 from Dibrugarh, 3 from Jaipur, 1 from Sadiyu, 
and 1 from near Tinsukia. 6 of the 8 specimens sexod wore ft ft , 2 9 9* The 
lavgest was a 9 2 feet 10 inches, the tail being 8£ inches. The total length 
of a ft in which the tail was 8£ inches was 2 feet G$ inches, so that it is obvious 
that the tail is longer in the ft. The specific name is unfortunate for this 
snake is by no means confined to the Himalayas, nor is it exclusively a hill 
snake being found in the Brahmaputra Valley at some distance from Hills 
(25 to 35 miles at least). 1 obtained more than one specimen alive, but could 
not get them to bite me though they raised themselves, and flattened the neck 
in the manner so typical of the Tropidonoti. More than one specimen had 
recently fed, on two occasions a frog had been taken, in another a small toad 
{Bufo melanost ictus). A hatchling wan captured alive on the 26th of July. In 
this, and in another specimen that measured 1 foot inches the collar was of a 
bright orange colour. In larger specimens this tones down to a cinnamon brown. 
The collar is bounded with black fore and aft. The brilliant vermilion 
band behind the collar, breaking up into a chequering, which 1 remarked 
upon in specimens from the Khosi Hills in this Journal (Vol. XYIII f p, 319) is 
not seen in specimens in the Plains. The scales where they are overlaped are 
of a very beautiful greenish blue colour which sets off the snake to great 
advantage when it dilates itself under excitement. All the specimens were 
very dark, in fact blackish with a tinge of olive, and the costal series of spots 
were of a cinnamon hue. One specimen was disturbed from beneath a box 
inside a bungalow. The ventrals in a 9 were 172, and in 6 ft ft varied from 
168 to 173. The subcaudals in one 9 were 86, and in 6 ft ft 89 to 95. There 
were 4 postoculari on one Bide in one example. I noticed that the double 
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apical facets were very conspicuous in this species* The maxilla supports 
two large very compressed s&brodike teeth posteriorly which are fully twice 
the length of the preceding tooth, and separated from it by it short edentulous 
interval large enough to support one small tooth. These dental peculiarities 
are precisely those laid down by Mr. Boulenger to characterise his genus 
Macropisthodon as already pointed out by Atmandale. 0 

Tropidonotus xtolatus ( lAnnf). 

1 collected 159 specimens, all but 20 from Dibrugarh. Of 89 sexed 02 wore 
9 9 ,27 $ The preponderance of 9 9 over $ $ is remarkable, exceeding 
that already noted with regard to 2\ pi scalar. In none of fcheso did I see any 
red ornamentation, the overlapped edges of the scales being always pale blue. 
Many of these were brought alive, and it is remarkable how its disposition 
contrasts with that of l\piscator> I have never been bitten by one though I 
have picked up many haphazard. The flattening of the neck is only seen in 
some specimens, though many erect their bodies. Some flatten themselves very 
remarkably, and in so doing revf3al the pale blue colouring which is under 
other circumstances hidden. The breeding events, food, etc,, will be best given 
in tabular form. 


Date, 

Bex. 

Length, 

lit: marks. 

1907. 

April 2nd ... 

j 

$ 

l'-8" 

2 pneooulars on both sides. 

„ 2nd ... 

9 

l'-10J" 

Contained 5 eggs, the longest 

„ llth... 

9 

IM1" 

Contained eggs, the longest y r ". 

„ llth... 

9 

tail 

„ 13th... 


docked. 

Contained G eggs (4 4* 2), long. 

„ 15th... 

9 

... 

Contained 5 eggs, £" long. 

17ih .. 

$ 

l'-7A" 

A small toad “ in gastro.” 

„ 22nd 

9 


A toad 4i in gastro/' 

„ 26th... 

9 

... 

Contained 9 eggs (4 4* 5), J" long. 

„ 25th 

9 


Contained 1 egg. 

27th... 

9 

... 

Contained 8 eggs, J w long. 

„ 27th... 

9 

l'-8" 

Contained 5 eggs, U" to J3" l°ng. 

Dug up coiled with 7 eggs, one inoh long ; One 

Hay 1st ... 

9 

e •% 

„ 2nd ... 

9 


contained an embryo 2$" long. Another 
clutch of B on same date. 

Contained ft eggs (* 4* 2), x J. 4 / 1 , 

„ 2nd ... 

9 

*«• 

Contained 4 eggs (8 *4 1), J$" x W long* 
Contained 8 eggs, fa* long. 

„ Sid ... 

9 

M9 

„ 4th ... 

9 


Contained 4 eggs (8 4- 1) i* long. On this date 

„ 6th ... 

$ 


5 other eggs were brought, measuring x 

A snake was reported to have been 
coiled up with them but escaped. Another 
clutch of 9 eggs also brought, one egg con¬ 
taining an embryo 3" long. 

2 praeoculara on both sides. 

„ 8th ... 

9 

2'-8" 

Contained 9 eggs, J w long. 


* Journal, Am. 8oc„ Bengal, 1905, p, 210. 
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Bate. 

Sex. 

Length. 

Remarks. 

1907. 

May 10th .. 

9 

«*• 

Contained 5 eggs. 

11th .. 

99 

... 

Two gravid specimens. 

„ 11th .. 

9 


Contained 12 eggs, the poles much flattened 
from pressure against one another. 

Contained 5 eggs. Another on this date had the 

nth .. 

9 


„ 19th ... 

9 


remains of a frog “ in gastro ” and another 
young specimen a gecko. 

Contained 7 eggs (4 -f 3). 

„ 2!st ... 

... 

... 

Two clutches each containing 7 eggs were 

„ 28th ... 

9 


brought in. 

Gravid. 

31 st ... 

9 

2'-4" 

Contained 9 eggs. 

June 3rd ... 

... 

... 

f> eggs were brought containing embryos, 4 J Q 

„ 13th ... 

9 

»< i 

1 <$• 

Contained several eggs. 

„ 16th ... 

... 

• •• 

A clutch of 6 eggs brought in. 

„ 17th ... 

9 

... 

[ Contained several eggs. 9 eggs were also 

July 2nd ... 

9 


brought comprising two clutches. 

Contained 6 eggs. 

„ 15th ... 

9 

... 

A frog " in gastro.” 

Sept. 18th ... 

• •• 

... 

A frog ** in gastro.” 

Oct. 18th .. 

9 

... 

Two lorcals (|) on each side. 

„ 30th ... 

... 

... 

A frog in the gullet swallowed breach first. 

1908. 

March 11th... 



Two loroals (}) on each side. 

27th 

9 


A toad '* in gastro.” 

April 2nd ... 

»*• 

... 

A frog “in gastro.” 

„ 3rd ... 



A frog " in gastro.” 

.. 5th ... 

9 


Contained 10 eggs, 44}" long. 

„ 20th... 

9 


Gravid. 

„ 24th... 

99 

... 

Two gravid. 

Oot. 13th ... 

9 


Two loreals ([) on each side. 

-.. . 

_ ___ _ 

i 

- 


* Total length judged from other specimens, the tail being imperfect. The body 
length wa» l'-llj" 

Another spirit specimen probably a hatchling contained a frog. It is curious 
that Mr. Boulenger in his catalogue gives the supralabials as numbering 8 
normally, with the 3rd, 4th and 6th touching the eye when this arrangement 
though not uncommon is the exception. The supralabials in this species are 
specially subject to variation. 1 find that in nearly all my specimens there are 
7 with the 3rd and 4th touching the eye. Very frequently too there are 8 
with the 4th and 6th touching the eye, and occasionally but 6 with 3rd and 
4th touching the eye. In a very large number there is a long shield which 
suggests that two (usually the 3rd and 4th) have become confluent, bu^ so 
often is this the case that one can hardly take this view. I cannot see any 
apical facets on the oostal scales* 




NOTES ON SNAKES COLLECTED IN UPPER ASSAM . 617 


In a clutch of egg* brought on the 21st of May a $ embryo measured 
4$*, The genitals were extruded. Two of these hatched on the 10th June 
measuring 6" and 6$". The sexes were not noted but there is no difference 
in size in this species at exovration. A growth of 1 j to 2 inches was attained 
in 20 days. Of 5 eggs brought on the 3rd of Jane 4 embryos were 9 9 and 1 
The 9 9 measured from 5g to 5 r V' and the $ 5$$". The latter had the 
genitals extruded. On the 27th June 9 eggs were brought comprising two 
clutches. The embryos in one lot wore long, and in the other a $ was 
i)\ ,f and a 9 W, the genitals of the former being still extruded. On the 5th 
July 3 of the second tot batched, and on the 6th 2 more. One of these escaped 
but the others were examined, as follows:— 


M 

& 

A 

ts> 

p 

•2 

4 

5 

p 

> 

3 

T? 

i 

S 

m 

Vent nils be¬ 
tween navel 
and anal. 

Remarks, 

9 

7" 

161 

77 

1 

! 

14 

1 

4th and 5th right supralabials confluent. 

9 

«r 

163 

77 

15 

4th and 5th supralabials confluent on 
both sides. 

<? 


145 

72 

18 

4th and 5th supralabials partially con¬ 
fluent on both sides. 

$ 

ti' 

152 

78 

15 

4th and 5th right supralabials confluent. 


In 8 or 9 days the growth of these embryos was in the $ x y', and in the 
9 I". At the period of exovration the £ genitals wore no longer extruded. 

In an embryo, which measured 4 j*, the claspers were sausage-shaped bodies 
dimpled posteriorly where evidently the muscle (or ligament V) which retains 
the organ in its sheathed position in the adult is attached. By a contraction 
of this muscle shortly before hatching, the clasper would appear to become 
sheathed by being drawn within itself, much in the same way as the digits of 
a glove may be, on being withdrawn from damp Bagel’s, In this specimen the 
ventral# were 157, the 26th to the 32nd covering the heart and the 88th and 
89th the gall bladder* In an embryo 2£ w long the hoart was observed beating, 
first the auricle, and the ventricle contracting,, the latter by its contraction 
making the transverse diameter of the organ as broad as its longitudinal diameter 
was in the interval (diastole). This snake is infested with just the same 
parasites as T.piscator . I sometimes found masses of the larval form of tape¬ 
worm (PtefocsroM*) in such quantity that I was misled into supposing a 
specimen gravid. The stomachs of several were very much thickened, indu¬ 
rated, and knuckled by the clusters of nexnotade worms ( Kalicephalua mlhyi) 
which attach themselves to the inside coats of this organ. The third parasite 
(Porocephalmt brotali) was also frequently observed attached to tissues in the 
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abdominal cavity outside the alimentary canal. Borne of these measured 3 of 
an inch. 

As regards dentition this appears to me to exactly agree with that of T. 
himalayanuB and subminiatuB in that the hist two maxillary teeth are very 
much enlarged, and separated from the preceding one by a short edentulous 
gap- 

Tropidonotus tubminiaiuB, Sehlegel. 

I obtained 4 examples, 8 from Dibmgarh and 1 from near Haleni. One of 
these I captured alive myself. It was disturbed by the servants, and took 
refuge in a small rubbish heap in a godown. When I flushed it, it erected the 
body, and flattened the neck very markedly, displaying it truly glorious colours 
tion to the utmost advantage, Tho brilliant gamboge collar, intense vermilion 
band behind this, and the bright canary yellow chequering on the body wen* 
extremely ornamental and striking. 

Apical facets are very distinct on the costal scales in this species. 

Two specimens had eaten toads. 

Tho dentition agrees with that of T. atolatm aud T, himalayanux. There is 
a small gap between the small maxillary teeth and the two enlaigod posterior 
ones. The latter are almost three times the length of tho preceding tooth. 

Trachischimn monticola (Cantor). 

I received one specimen from Mr. C. Gore of Namsang (near Jaipur). He 
tells me that he lives about 40 or f>0 miles from the Naga Hills from which a 
spur runs in his direction, the altitude of which near him is perhaps 150 feet or 
so. In the plain whore his estate is the altitude above sea levol is only about 
500 feet. It scorns rather curious that this mountain specie# should be found 
at this low-level, but as will be seen hereafter Mr Gore also sent me other 
mountain snakes from the same locality, viz., Ambhjcephalua monticola ^ Dinodoti 
Mptmtrionatis , and Calloplm macclellandi . There is a specimen of this species in 
the ludiau museum from Barrakur which I have examined. Barrakur though 
in the plains is within a short distance of the Parasnath Hill. The scales were 
in 15 rows in the whole body length. The ventrals and stibcaudals 120 + 35. 

Lycodon jara (Shaw), 

Throe specimens were collected. One I got in Dibmgarh, one from Sadiya, 
and one. from xVlakum. The last was sent to mo alive. It proved a very active 
spirited little reptile, striking out at me with great pluck and determination, 
and striving repeatedly by a series of jumps to escape. After being repeatedly 
brought back into the open, it sulked aud made its body rigid as other Lycodon# 
do. I turned it over on to its back, and it lay immobile belly uppermost as 
though feigning death. The tongue was noticed when protruded to have white 
tips. The ground colour of this species is black with a slight greenish tinge 
in it. The twin spots on each scale are yellow in life as already remarked by 
Theobald not white as stated by Boulenger. The collar too is yellow. Ah 
in other Lycodon# the eye is black in life so that the pupil cannot be seen. In 
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all the specimen* I have seen including those from the neighbouihood og 
Darjeeling the supialabials are 8 with the 3rd, 4th and 6th touching the eye, 
not 9 or 10 as stated by Boulenger. The scales at a point two he&ds-lengthv 
behind the head are 17, in midbody 17, and at a point two heads.lengths before 
theianu* 16. As in other Lyeodons the reduction from 17 to 15 is effected by a 
confluence of the 3rd and 4th rows above the ventral*. One specimen was 
imperfect. In the Other two the ventral* and subcaudals were 9 185 + 66 
and $ 190+71. The $ was 1 foot inches long, the tail 4$ inches, and the 
9 was 1 foot * £ inches, the tail 4 inches. 

The dentition is similar to that of other Lyeodons. The maxilla supports 
an anterior and a posterior set of teeth separated by a considerable arched 
edentulous interval. In the anterior set the first three teeth are small but 
progressively inctease in sise, then come two long fang-like teeth about twice 
as long as the Hrd. In the posteiior set are 7 small subequsl teeth, then two 
enlarged and fangdike about twice as long as the preceding. The palatop. 
terygoid series number 13 + 16 and are all small and subequal. In the 
mandible there are anteriorly three small progressively increasing teeth follow¬ 
ed by two large and fang-like, then a gap followed by 14 small subequal teeth. 

Lyaodon aubcu* (Linnc). 

I acquired 47 specimens. Of 37 sexed 21 were $ and 16 9 9* The living 
ones that were brought were as usual very lively, and in their endeavouts to 
secure their liberty moved in a series of jumps. I could not assert that the 
reptile left the ground, though it certainly sometimes appeared to do so. One 
specimen I encountered at night in my bathroom. It had just seised a gecko, 
but as soon as I came upon the scene with a light, it dtopped the lizard, and 
rounded upon me with open jars in a most truculent manner. Breeding and 
other notes are given in tabular form :— 


Data. 

Sex. 

Length. 

1907, 

March 30th... 

s 

1M1* 

April 4th... 
,, 26th ... 

9 

6 

v'-4f 

» ... 
„ 27th... 

i 

2'i" 

May 6th ...i 
8th .. 

t 

1»-7 W 

■ '10th' ‘.J 

” m. 

I 

IM#* 

W 

S*.|W 


Remarks. 


i Supralabials 10, the 3rd, 4th and 5th touching 
the eye on the right side, been in the rool 
of a house in the bazaar. 

Gravid, but eggs all bioken up. 

Found in upstairs room of bungalow, A gecko 
had been eaten. 

Killed in a native house in daylight. 

Contained 11 eggs (6 + 5), to 1* long. 
Kilted in a native house. 

Killed in the roof of a bouse. 

Contained 3 eggs, $l H long; A mouse “ in 
gaatro ” 


Contained 6 eggs, tong. 


* Till imperfect* botlaagth j adged Item other specimens. The body was 1 foot H inches 


long. ‘ , • >' ;m;. 








m J0U8NAL, BOMBA Y NATURAL HISTORY 80C1&TY, Vol. XIX. 


Pats, 

| 

J length. 

j . Bananas. 

1907 




May 26th .. 

3 


Hair of mammal u in gastro.” Killed in native 




hut at midnight. 

,. Slut .... 

3 



June 16th .. 

3 


3 postooulais on both sides. A gecko “in gastro”. 




Killed in roof of a house. 

16th 

t 



„ 18th .. 

3 

1M 

Ventral# and subcaudals 197+73. 

sr.th 

§ 

I'-IOI" 

Ventials and subcaudals 210+67. 

July 9th ... 


l '-7" 

The anal and the fhst H subcaudals entire. 

„ 9th . 

Q 


Found on a beam in a house. 

l.ith . 


l'«4f 


lt-th ... 

V 

7 u” 

Ventral# and subcaudals 206+68. Killed in 




roof of native hut. A hatchling. 

Oct. 7th . . 

9 


Ventral# and subcaudals 204+63, 

„ 2<th ... 

9 

l'-8" 

Had just siered a gecko in bathroom of my 




house at night. 

Nov-11th ... 

9 

r.7" 

Ventials and subcaudals 205+65. 

Dec. 2nd ... 

V 

H” 

/” 

1908. 



j. 

Mar. 1th ... 

9 

V-Oi* 

Ventral* and subcaudals 197+89 

April 10th 

9 

• •. 

Contained 6 eggs, long. 

„ 10th.. 

9 


ova ian follicles appaieotly impregnated. 

„ l“th ... 

9 

2'-0" 

Contained 8 eggs, rather moi e than one inch long. 

„ 21st ... 

3 

2 '-1 J" 

Both found together in an old brick wall of a 

„ 21st ... 

9 

2'-4" 

y house. The 9 contained 7 eggs varying 




J from to 14" long. 

May 18th ... 

3 


f Both found together in a hole in a bath room. 

,. 18th ... 

V 


«{ The second specimen was cut in half, and 




L the anterior part only b ought. 

„ 21st ... 

3 

l'-7 1 * 

A nearly d gested gecko 44 in gastro.” 

June f>th ... 

3 

VM” 


Sept. 21st ... 

3 


Killed in a house. 

Oct. 18th ... 

see 

... 

3 postoculars on the left side. 


A spirit specimen sent to me had 9 supialabialfi wii£ the 3rd, 4ih, &th and 
6th touching the eye on the right aide. 

The were all of one variety. The labiate were spotted, mottled or 

sullied with bzo^n, or uniformly whitish. The ground colour was brown of 
various shades, and the cross-bars yellow or yellowish, numbering 10 to 16 in 
the anterior half. of the body. On the lBth July 6 eggs were found in a 
Planter's bungalow. Four of these hatched out one escaping; the fifth egg 
was not fertile. Two hatchlings measured 6 £" and one 6 }.* Two believed 
to be 9 9 had the ventral* and subcaudals 203 4 . 66 and 208 + 67. and in both 
these 27 ventral* were interposed between the navel and the anal shield/ In 
the specimen believed to be a male the ventral* and subcaudals numbered 
197 + 68 , and 28 veutrals intervened between the na^eland the analshi&d. 

On the 81st July two hatchlings were discovered on a gun case in the corner 
of a room. One measured 8J* and the other 7£* 
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Dinodon septentrionalh {Giknihtr). 

I received a small living specimen from Mr. Gore captured at Namsang. * 
It was a very beautiful little snake with its coal-black ground colour 
and milky-white cross-bars, resembling very closely the many banded 
HLrait ( Bungaru 9 vinbiclncim) for which 1 at that took it. In certain lights the 
black had a puiplish tinge. There were 27 white bars on the body and 17 on 
the tail. It was a 9, and measured 2 feet If inches, of which the tail accounted 
for 54 inches. The ventrals and subcaudaJs were 214 + 81, the former 
angulate. The anal entire. The scales at a point 2 heads-lengths behind the 
head were in 17 rows, at midbody 17, and at a point 2 heads-lengths before the 
anus 13. This last is unusual, the rows at this site being normally 15. The 
reduction from 17 to 15 caused by a fusion of the 3rd and 4th rows above 
the ventrals. The eye in life was quite black, but the pupil was subsequently 
noted to be vertical. 

Zaocyts mgromarglnatun {Blyth.) 

I may here mention that an Officer at Kohimu in the Naga Hills sent me a 
coloured picture of a snake caught and killed in his gaiden on the 21st, May. 
which had excited his admiration and interest. There can bo no doubt as to 
its identity. The body is coloured foliaceous-green with the scales edged black. 
The head is brown on the snout, merging to green on the occiput. The 
characteristic black bauds down the tail are also nicely shown. The specimen 
measured 7 feet f» inches. 

Zameni* korros (Schlegel). 

Thirteen specimens were collected, all from Dibrugarh except one from 


Sadiya. Of those sexed 4 were $ £, 7 9 9 — 


Date. 

H 

£ 

Total length 

e3 

w 

•g 

3 

> 

JS 

1 

Js 

S3 

CO 

Kkmakkh. 

1907. 

May 10th . 

A 

5U>" 


186 

I 

135 

One loreal on the right side. 

l»th. 

9 

5M4" ) 


•** 

... 

Tail impel feet. On the left side 

June 12th. 

$ 

. 

4M0J" 

i'-r 

182 

147 

there wete3 loreals(*+ 1) Con¬ 
tained 5 Offg*. J JJ" ; JJ." 

9 supialabiols on the both sides. 

ittth. 

? 

4'-9*" 

1 # -8 W 


.*• 

9 Supralabials on the left side, 


9 

«. 

4'-2f' 




the 5th and 0th touching the 
eye Contained3 eggs, 

Tail imperfect. Contained 6 eggs. 

July 4th... 
„ 18th. 

f 

tt'-H" 

4'-8*" 

l'-104* 

182 

178 

148 

l-*6 

1 

Contained 4 eggs (2+2), 1 Ji"x Ji" 

18Q8 

June, 2nd . 
„ 4th... 

1 

3'.Q J" 
4M04" 

J'-OjT 


*•* 

.»• 

Contained 1 egg, 14 $". 

6th 

!■§ 


t'-u" 

; "78 

UO 


* Bee remarks on this locality under Trac/tMtum wwtiicoia, p. 418. 
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In this species the costals are in 15 rows at a point two head«4engths behind 
the head, 15 in midbody, and 11 at a point two heads-lengths before the anus. 
The scales redace from 15 to 15 close behind midbody, the 3rd row above the! 
ventral* being absorbed into the row above or below. Shortly afterwards the 
rows become 11 by a similar absorption process. 

A specimen from Sadiya bad but one loreal on both sides. The eggs when 
immature are extremely elongate resembling a date stone somewhat in shape. 
The length is often three times the breadth, but as they mature the relative 
breadth increases. The secretion of the anal glands is creamy-white. 

The dentition in a skull bafore me is as follows:— Maxillary ,—23 teeth in a 
continuous series, the posterior gradually and slightly enlarged* Palaio ptery¬ 
goid.-~\8 +28, small and subequal. Mandibular.-— 25, the first 3 gradually increas¬ 
ing in size, the next few teeth subequal to the 3rd and then there is a gradual 
reduction in length posteriorly. Botilengor in his catalogue gives among his 
generic characters a range of from 12 to 20 maxillary teeth. It is to be noted 
also that he states that the body in this genus is cylindiioal. In both this and 
the next species there is a very notable compression of the body. 

Zamania muoomi* (Linne). 

The Assamese call this snake *‘Qwalla samp/' and believe that it sucks the 
teats of cows. They state that they wind themselves round the cows’ hind 
legs, and bind them, and then suck the milk. 

Of 44sexed 25 were #£,19 9 9 In my popular article on this snake, Vol. 
XVIII, page 257,1 mentioned that contrary to what is the rule in snakes the # 
of this speeios appeared to grow larger than the 9. This receives substantial 
support from the notes I made in Dibrugarh. I find that I had no less than 9 
# # exceeding 6 feet in length and only one 9 9 which was 6 feet 2 inches. 
The longest specimen was 7 feet 4 inches. On one occasion one was found in 
the same hole as a large black kiait (£. niger). On another occasion one was 
seen to disappear in a hole and when dug up two were flushed and killed, both 
females. On another occasion under similar circumstances two males were 
dug out of the same hole in May and in the hole was a cluster of egg shells 
which appeared to be those of a dbtt man. They measured 1 j inches in length, 
were 9s in number and obviously the production of last season. In a 9 
killed on the 30th April, 15 (94-ti) follicle* were impregnated. In another 
killed on the 12th June, there Were 8 (04-2) eggs measuring || M long.' In a 
third; killed on the 26th July, there were several eggs, }J ,r long and broad. 
As in the case of the last species the eggs: are remaik&bly elongate in their 
early stages of development. Several hdd recently fed. Toads of the 
specie* Mt fo melimoatictui had twice been taken, a frog twice, a large skink 
(probably Mabiua cannula) once, and a large fledgling twice, probabfyr that of a 
crow in one instance, and a young # koel in, the other. The feather* of the 
latter were black tipped with rufous as observed by Dewar (efcfe this Journal, 
Vol. XVII/ p. 781), One specimen had 6 loreals on both 1 sides, and another had 
the 49th, 50th and Msttsuboaudals entire. 



NOTES ON SNAKES COLLECTED IN OPPER ASSAM. m 


The dhaman is of a very dark colour in this part of India, many specimens 
being sepia or black with tbe markings much obscured, so that at a very short 
distance they appear uniformly coloured* 

One Specimen, which was brought alive, but fortunately so damaged in the 
hind part of the body as to find progression difficult, struck out fiercely at me 
pouching the throat, and uttering that curious groaning note that I have 
heard no other snake produce. My wife who was with me at the time was 
aldo struck at and heard the noise to whioh I refer distinctly. One was re- 
reported to have been attacking a fowl when observed and killed. 
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ORCHIDS OF THE BOMBAY PRESIDENCY. 

By G. A. Gammie, f.l.b. 

Part IX (With Plats IX). (Continued'from page 141 
of this volume). 

20. VANDA. 

Epiphytes with two-ranked leafy stems. Leaves thick, folded on 
the midrib. Flowers in loose, erect racemes ; bracts small; sepals and 
petals subeqoal, narrowed at the base ; lip smaller than those, side-lobes 
small, disk ridged, midlobe deshy, dilated and two-lobed at apex; 
column short, stout.: foot very shortly produced ; anther 2-celled, 
pollinia 2, didymous, globose or obovoid, gland rather large. 

Stem 3 to 6 inohes long, flower § inch in 
diameter, sepals and petals yellow, lip 
pink. 1. V. parviflora. 

Stem 2 feet long, flower 2 inches in 
diameter, sepals and petals yellow 
with netted brown nerves, lip fiddle- 
shaped, violet. 2. V. Roxburghii. 

Stem 3 inohes long, flowers as in 2, but 
lip white..... 2a. V. Roxburghii car. 

Spooneri. 

1. Vanda parviflora, Lindl .; FI. Br. Ind., VI., p. 50 ; T. 
Cooke , FI. of Bombay, II, p. 705 ; iErides Wightianum, Lindl.; 
Dais, and dibs. p. 265. 

Stem stout, 8 to 6 inohes long, invested with the brown bases of 
fallen leaves. Leaves 3 to 8 inches long, and £ inch broad, linear- 
oblong, folded, unequally 2-lobed at the tips. Inflorescence erect, 
arising from the axil below the first green leaf, shorter than or slightly 
exceeding the leaves, (tracts inch long, ovate acute. Flowers 
f inch in expanse, from 4 to 15, arranged on the upper half of the 
axis, stalks and ovaries { inch long below, beooming shorter upwards ; 
sepals yellow, dorsal obovate, oblong, slightly longer than the lateral 
whioh are obovate ; petals yellow, spathulate oblong, about as long as 
the sepals; lip white, suffused with pink, very short, side-lobes ereot, 
ovate, dull pink with darker spots, midlobe shortly obovoid, tip dilated, 
retuse, disk with 2 fleshy, ourved ridges, spur narrowly fnnnel-ahaped," 
directed backwards, column short. 









VAN DA ROXBURGH 1l, fir. 
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Flowers appear in May and June. 

Distribution.— Throughout the Konkan, North Kanata, Western Ghats and 
hills of the Peninsula ; Himalayas, eastwards from Kumaon to Assam, Burma, 
Oeylon. 

2. Vanda Roxburghu, Brown; FL Br. IndVI., p. 52; T. 
Cooke , FL of Bombay y II , p. 704 . 

Stem stout, ultimately 2 feet long, rough with the bases of fallen 
leaves. Leaves 6 to 8 inches long, recurved, folded^ thick, firm, 
gashed at the tip. Peduncles 6 to 8 inches long, each 6 to 10 flowered ; 
bracts -J inch long, ovate acute ; stalk and ovary about 2 inches long. 
Flowers about 2 inches in diameter ; sepals and petals yellow, 
margins white, wavy, inner surface tessellated with brown, outer 
white suffused with brown, obovate petals a little shorter and nar¬ 
rower than set als ; lip fleshy, nearly as long as sepals, side lobes 
falcately lanceolate acute, creamy white, almost as long as column, 
disk convex, ridged, midlobe fiddle shaped, thick, violet, tip dilate, 
truncate, two-Iobed; spur conical. 

Flowers appear in June and July. 

Distribution. —This, tho common form of the species, is found throughout 
the plains of India, excepting in the North -West and t tacts of scanty tain fall. 
It chiefly affects the blanches of mango trees on which it often forms dense 
masses. It seems to be rate in the Bombay Presidency and Dalzell and Gibson 
do not include in their Flora. Mr. Spooner informs me that it is found in the 
Oir Hills of Kathiawar and also that it is common on Mohwa (Bassia latifolia) 
at JhansL 

This gentleman discovered a variety in the hills of the Southern Mahratta 
Country which flowers fiom October to January, and this being sufficiently 
distinct I name and describe it now as:— 

2a. V. Roxburgh!!, Brown , vur. not?., Spooneri. 

Stems about 8 inches long, lower part invested by the persistent 
leathery sheaths of fallen leaves. Leaves yellowish-green, falcately 
oblong, erosely emarginate, so strongly folded that the margins are 
almost brought together, 4 inches long by 1 inch broad. Inflores¬ 
cence about 6 inches long, axis strongly curved below the flowers of 
which there are usually 4; bracts short, blunt, amplexicaul ; stalk 
and ovary inch long. Flowers almost 2 inches in expanse ; sepals 
and petals subequal, yellowish white behind, slightly keeled, margins 
only slightly waved, inner surface yellow with brown tessellations and 
suffusion ; a white patch at the base of each sepal and pdal ; lip 
altogether white (excepting a yellow blotch at the base), thick, deeply 
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concave on the lower half below ; spur short, blunt, directed back* 
wards, side lobes small, ovate, midlobe ovate, deeply channelled down 
the centre, two-lobed at tip, month of spur yellow ; Column short, 
thick, pure white. 

Flowers appear from October to January. 

Distribution. —Belgaum and North Kanara Ghats. It is common between 
Londa and Tinai Ghat on the Western India Portuguese Bail way and Mr, 
Proudlock of Ootaramund informed me that he has collected it in the 
Wynaad. T. Cooke does not refer to this variety, and t can find no evidence to 
show that it has ever been described from any part of India. 


{To be continued .) 
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THE NESTING HABITS OP THE BAYA. 

BY 

D. DEWAR, F.Z.8., LCA. 

Abundant though the Baya or Weaver-bird (Ploceun bay a) is in this country, 
there are still certain points in its nesting habits that still require elucidation. 
It is with a view to gaining fresh knowledge on this most interesting point 
that I pen these lines. The matters to which I invite attention are : firstly the 
nature or ration d'etre of the so-called supplementary nests, secondly, the use 
of the lumps of clay found in many of the nests, and thirdly the fiie-fly story. 

Although I have served in three Provinces I have not yet resided in a locality 
where Bayas have been abundant; indeed the only place at whioh I have had an 
opportunity of watching these birds at work was Lahore where the species is 
far from common. Thus it is that my observations do not throw very much 
light on the above-mentioned matters. There must, however, be a large number 
of members of this Society whose lives are cast in localities where Weaver-birds 
are numerous, and 1 trust that what follows will stimulate some, at any rate, of 
them to pay special attention to these matters and give the Society the benefit 
of their observations. Desciiption of the nests is quite unnecessary, for they 
are among the most familiar objects of the Indian country-side. 

The material out of which the nest is woven varies with the locality. In 
North India strands of long grass seem to be most generally used, in other parts 
of the country strips of cocoa-nut leaves or those of the date-palm or the 
banana are frequently utilised. Nests made of these latter materials are said 
to be less bulky than those woven out of grass since the fibres are much 
stronger. 

As to the various grasses utilised, Major I. F. A. McNair writes as follows 
(p. 29 of VoL IX of Nature Note*) ; ** The grass from which the Indian Baya 
builds bis nest is usually the * kusha ’ or sacred grass of the Hindus, it is one 
of the Poactoi and is known as the dog’s-tail grass* In the Malayan Peninsula 
they weave together the young shoots of the * lalang 1 (Gramm curicomm) and 
sometimes what is called the * buffalo 1 grass and other fodder and pasture glasses. 
JJnder difficulties they have even been observed to strip into narrow shreds, the 
rigid leaves of the pine and sugarcane and the green leaves of the millet, the 
Indian Millet or Sorghum vulgar*” 

As to the modu * operand^ 1 find in my note hook the following observations 
made at Lahore in August 1907, I fear that they do not contain much that is 
new, but they were taken down on the spot, and so record actually what 

X saw, 

“ Aug* 24.—Came upon two Weaver-birds* nest high up in a tree—*one of 
them complete except for the tubular entrance, and the other which is higher 
up in the tree, at the inverted basket or hell stage. At the latter a cock was 
Working. From the former a pair of birds flew away/but did not return while 

^waited* . . • • 

10 
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Aug. 25.—Again visited nests. With the upper one considerable progress 
had been made and the cock was working at it very hard. Every time he 
approached it, carrying material, he uttered cries of delight—not unmusical 
cries ; they might almost be called ' song \ Every now and again while working 
he would actually burnt into song. He perched on the * handle * of the inverted 
basket and pushed the fibres he had brought in and out of the structure, some* 
times perching on the outside to finish oft' the piece of weaving. 

As soon as he had woven in his material he again shouted for joy, and then 
flew rapidly to a clump of tall (elephant) grass, that grows about !0 ft. high. 
The clump in question is about 50 yards from the tree in which the nest is 
situated. In about 2 minutes the bird returned with more material whioh he 
carried in his beak, bolding it near one end so that it streamed behind him 
when he was flying. 

In order to see how he tore oft his material I quietly approached the clump 
and watched operations through my field glasses. 

Raving alighted on one of the nearly upright blades the Weaver-bird peoked 
at a neighbouring blade, gripping the edge with his beak. He then pulled or 
rather jerked his head away, giving several tug?* By this means tho bird 
strips oft a thin strand of grass. Holding this strand in his beak, he proceeds 
to strip oft another; then a third, and peihaps a fourth. He then flies oft 
carrying the strands in his bill. Some at any rate of them, aie not completely 
detached by the tearing process, but remain fixed to the grass blade by one end. 
The force with which the bird flies away suffices to complete the severance. 
Sometimes, however, the portion to be utilised does not come away so easily, 
the bird is pulled back, and may even hang for a little suspended from the 
blade of grass, but at the second or thiid attempt the Baya succeeds in 
completely severing the strand he has stripped off. Having watched this pro¬ 
cess for some time I walked up to the clump to examine the grass, and found 
it so thickly impregnated with silicon that I could have cut my hand with 
the edge of a blade, J found some strands that had been partly tom away 
evidently by the bird. I stripped these off and put them in my pocket. On my 
arrival at the bungalow 1 found some difficulty in extiacting them, so closely 
did they cling to the lining owing to the largo amount of silicon they contain. 
This material is thus well adapted for the purpose of weaving. When once it 
is threaded it will hold firmly together for an indefinite time. 

Having pocketed these strands I returned to the tree and found a pair of 
Weaver-birds at the nearly completed nest, the hen inside and the cock outside. 
At the half completed nest the cook was working. Both cocks appealed much 
excited and were calling loudly. ThB former kept flapping his wings and 
every now and again attempted to perch on the half finished nost; this was 
resented by the cock in possession and a squabble would ensue which would 
and in much noise and the flight of both cocks. In a few seconds eaolj 
returned to his own nest. 

There was a high wind blowing, so that while I Watched the birds the 



THE NESTING HABITS OF THE BAY A. 62 ? 

nests were towed about by the wind# Neither can have had any lumps of 
clay stuck on to them. 

Thus both to-day and yesterday I had seen the two cocks and the one hon. 
Was the solitary cock a rejected suitor ? I did not see the hen fetch any 
materials 

Aug . 26.—Both nests have progressed considerably. The passage of the 
lower one is nearly 3 inches long while in the upper one the egg-chamber 
is almost completed. There is now a hen at the upper nest and the cock to 
which it belongs is fearfully excited, he keeps singing and screaming, flapping 
his wings and snapping the mandibles of his bill, now jumping on to the nest, 
spreading his wings and singing, now poking with his beak at the hen who is 
inside the nest, now perching on a branch near by and flipping his wings. Every 
now and again he makes feints at the cock who is working at the lower nest. 
On two occasions he actually perched on that nest. This of course was more 
than the owner could tolerate and on each occasion led to a bit of fight. Once 
the cook of the upper nest actually bad the effrontery to jump on to the back 
of tho other cock. The fights are not of a very serious nature. The combatants 
close with one another, making a great noise, and then fly away pecking at each 
other, but they soon separate. Notwithstanding their frequent squabbles the 
cocks do the lion’s share of nest building. 

During tho 40 minutes or so I have been watching the birds I have only 
seen each hen once at the nest, while each cock returned 7 or 8 times with 
weaving materials. The grass they use is impregnated with so much silicon 
that when once a strand has been pushed by the bird into the structure of the 
nest it is not easily pulled out again. So far as I can make out there is no 
clay in either nest. 

Aug t 27.—The lower nest is practically completed and the cock is working 
away at another in the same tree (a mimosa in flower). The new nest being 
about 5 feet from the old one. The former is at present projecting horizontally 
from the branch and the * 4 handle ’* or porch is already formed. After work¬ 
ing a little at the new nest the cook returned to the old one, and put some fin¬ 
ishing touches to it, poking it with his bill in various places. He then flew to 
a branch near the nest of the other cook (who was absent) and having looked at 
it for a little he fiew to it and wrenched away with his beak one of tho fibres 
that bad been worked into it. This he transferred to his own nest l Four times 
did he visit his neighbour’s nest and at each visit tear away a strand therefrom. 
Two of these strands he let fall, but the other two he utilised for his own nest. 
This behaviour seems to have been spiteful for he deliberately dropped two of 
the fibres he had wrenched away : moreover he attacked the part of the nest 
that was attached to the branch and thus weakened the foundations. 

The other cook when he returned did not appear to notice anything amiss 
with his nest* While at work the cooks constantly twitter uttering chin ups 
somewhat resembling those of the house-sparrow. Occasionally they burst 
into song not unlike the call of the King Crow. 
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I watched the neats for half an hoar, during which time neither hen put w 
an appearance. 

Augu4 28.--Saw both cocks at work, but neither hen, 

August 3<i,—S aw both cocks at work, bnt neither hen. 

The lower neat has now an entiance passage 9 inches long, the walls of this 
are much thinner than those of the t est of the nest. It is easy to see through 
them. The new nest is progressing but the upper one, belonging to the other 
cook, does not soom to have advanced much. I could see no signs of mud in 
the nests. 

September 3 — Saw no signB of the weaver-birds. 

The upper nest has disappeared. The new one has made a little progress. 
The owners appear to have deserted’ 4 . 

Let us now return to the matters in connection with the nest-building of 
the Baya, that need further elucidation. 

The fi st is the meuning of the supplementary or " cock’s ” nests. 

As regards these two theories have been advanced. 

The first is that every pair of weaver-bbds construct two nests—one in 
which the eggs are laid and one—an incomplete one—called by natives the 
jhula, in which the cock is supposed to sit and make a joyful noise for the 
delectation of his spouse. This is tho popular theory and is held by all 
natives of India. 

It is implicitly accepted by Major McNair, who writes, on page 28 of Vol. 
IX of Katwe A'ote*, “ The Bayas build two hanging nests quite separate and 
distinct; one for the male which is open at the base, and has a grass perch for 
him to rest upon, the other for the female. . . Colonel Butler also says 
u there are two nests as a rule for each pair.” 

In this connection I may reproduce the following entry made at Lahore in 
my note-book: “ Came upon a troe containing about 10 Weaver-bird’s nests— 
complete ones—with as many 4 cock’s * nests. None had any clay attaohed to 
the outside, but there were pellets of this material in three of which I could 
see the inside ” As these were all disused nests, the fact that there were an 
equal number of supplementary nests appeats to coufirw the popular theory. 
Nevertheless there is as we shall see a good deal of evidence which tends to 
prove that two nests are not invariably made. Neither Jordon. nor Hume, 
nor E. H. Aifcken, nor Legge, nor Horne believe in the popular theory. 

The second theory regarding these supplementary nests is that of Gordon. 
That gr eat ornithologist writes (Birds of India, Vol. II, page 84*): “ It is 
generally believed that the unfinished nests are built by the male for his own 
special behoof and that the pieces of clay are more commonly found in it 
than in the complete nests. 

I did not find this the case at Rangoon, where my opportunities of observ¬ 
ing the bird were good and believe rather that the unfinished nests were either* 
rejected from some imperfect construction, weak support or other reason, if 
built early in the breeding season, or if late that they are simply the efforts of 



THE NESTING HABITS OF THE BAY A, 


081 


(hat constructive faculty which appears at this season to have such a powerful 
effect on this little bird and which causes some of them to go on building the 
long tubular entrance long after the hen is seated on her eggs.’ 1 

Eha writes (p. 184 of The Common Bird* of Bombay ): u One thing certain 
is that for some reason or other the birds often get dissatisfied with the nest at 
this stage, and give it up and begin another. In every colony of nests there 
are several of these bells with a band across tbe mouth. In them Ihe cook 
birds will sit in rainy weather, each chattering to his spouse as she broods 
on her eggs.” 

Mr* Home, whose observations are recorded on pp. 117 and 118 of Vol. II of 
Hume's AWi and Egg* of /ntUan Bird* tells of a palm tree from which “ hung 
some thirty or forty of the elegantly fotrned nests of woven grass of the 
Baya bird/' He does not mention seeing any supplementary neats among 
them ; but adds to his description : “ In some instances the male continues to 
build for amusement after the nest is finished, not only elongating the tubular 
entrance* but also making a kind of false nest.” 

Leggo mite* (Bird* of Ceylon, p.644): “Many nests are deserted when 
the body is being constructed* both before and after the loop has been formed 
and, this is, according to some writers* to furnish the male with a roosting place. 
This, I think* is an erroneous idea, the proportion of such nests is sometimes 
only 3 or 4 to a large colony; and it seems to me probable that they are 
rejected by the birds on account of some fault in their construction—the egg 
chamber too small, the neck not strong enough, or some such weak point/’ 
The observations of Legge render it clear that every pair docs not build two 
nests, But it seems equally clear that the uncompleted nests are not all ones 
that have been rejected on account of some fault. 

In the case I have recorded above, the cock Baya did not commence his 
second nest until the first one had been practically completed. Moreover the 
cock, while working at the new nest, continued to add an occasional strand to 
the old one, thus showing that he had not rejected it. Thus although some 
nests may be rejected when half finished, it is I think ovident that many of the 
supplementary nests are due to what Jordon describes as an excess of tbe con¬ 
structive faculty. All who are acquainted with Bayas living in an aviary know 
how strongly the nest-building instinct is rooted in the species. 

The next point which requires elucidation is the meaning of the lumps of 
clay found in the neats. 

As untenable suggestions we may cite that which says that the Baya uses 
them as whetstones on which to sharpen his beak, and that which declares 
their use is to hold the fire-flies stuck on them to illuminate the nest. 

w It is,” writes Jordon, '* at this stage of the work, from the formation of the 
loop to the time that the egg compartment is ready, that the lumps of clay are 
stuck on about which there are so many conflicting theories 0 0 0 From 

an observation of several nests, the times at which the clay was placed in the 
Hosts, and the position occupied, I am inclined to think that it is used to 



682 JOURNAL, BOMBA Y NA TfJRAL BISTOR Y SOCIETY\ Vol, XIA. 

balance the nest correctly and to prevent its being blown about by the wind. 
In one nest recently examined there were about 3 ounces of day in si* 
different patches/' 

I think there can be little doubt that the object of the clay is to prevent the 
nest being blown about by the wind. 

"From my own obseivation,” writes Legge/ 4 1 find these lumps of clay are 
but seldom used in Ceylon, perhaps because the Bayas do not build during 
the windiest months of the year ; and I have noticed that in a whole colony of 
nests built in a sheltered hill-side no clay was used." 

McNaii's statement that Baya's nests weigh ftom two to five ounces lends 
support to this view. The diffcicnco in weight must be largely due to the 
varying quan ity of clay used ; the more wind-swept the locality the more 
mud would be necessary to steady the nest 
The last point that remains to be decided is the truth or falsehood of the 
fire-fly story. 

Natives believe that the Baya sticks fi;:o flies on these lumps of mud or clay. 
This story was imerted in Oliver Goldsmith’s Natural Hhi wry and from that 
has been copiod into almost every popular book on birds. 

Jcidon, Hume and B. H. Aitken all disbelieve the fire-fly story, and I must 
say that I agree with them. 

In Birth of the I’lctw (p. 188) I wrote : “ Sometime ago a correspondent 
living on the west coast of India infomied me that Weaver-birds are very 
abundant in that part of the country, that thoir masts are everywhere to be 
seen, and that be had noticed fire-flies stu'sk into many of them. He asked if 1 
could explain thoir presence, I suggested in reply that he had made a mistake 
and requested him to look carefully next nesting season, that is to say in August, 
and if he came upon a single nest on to which a fi-e-fly was stuck, to take it 
down, fire-flies and all, and send it to me at my expense, hinoe then August 
has come and gone thrice, and I have heaid nothing from my correspondent l’’ 

I thought that this pretty effectively settled the fi*e-fly question, but unfortu¬ 
nately I have lost the address of the correspondent. 

At the time ot writing the above 1 had not seen Major McNair’s second 
Monogtuph of Ploceus baya which appeared on page 48 of Vol XIII (1902) of 
Nature No ten —The Magazine of ibe Selboine 01 ub, McNair admits that 
although he has several nests with the mud, there is no sign of there having 
been any portion of an insect attached ; but ho quotes other evidence, which, 
if correct, would leave little room for doubt that tbe fire-fly stoty is true. 

The first witness he quotes is 44 a Mr, Assistant Commissioner Buckley, of 
the Salt Revenue Department, who for many years has devoted himself to 
Natural History, and he writes from Ma*war or Jodhpur, Rajputaria, under 
dates February 21 and April 11, 1900; 4 You, of course, know the shape of the 
breeding nest of these bayahs ; besides the nest proper the male bnilda a 
* jhoola * or swing for himself alongside this bleeding nest. This «jhoola f is * 
about six inches long and open at the bottom, with a bar of worked grass from 
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side to side to act as a perch on which ho sits. In the ‘jhoola’ I have 
often found dabs of mud against the side m which 1 hare found foe-flic*. The 
natives say the male bird puts them there to light up his ‘ jhoola.* My own 
opinion is that he rather puts them in as a store of food for his mate, as 
genet ally the insects are so embedded in the mud as to be incapable of moving 
or emitting any phosphoiesccnt light. Another thing, I have found small grubs 
and ca'erpillaia in the mud of the 4 jhoola,* which emit no phospboiic light, 
and which could only be imprisoned by the baya biid for food. The baya. 
as you know, is a grain-eater, but, like all grain-eating birds, feeds the young 
when just hatched on soft grubs and 1080018 .’ ** The second witness brought 
forward by Major McNair is Captain Barry do Hamel of the Straits Settlement 
Police, who writes: ** I have made failly exhaustive enquiries into the question 
of the mud particles in the nest of the baya birds. My infonnants all seem 
to one point, and that is, that the mud is really used to place 
fLe-flies upon and I have met people who have actually seen them there. 
I have seen no one, however, who has ever found any other species of 
fly or insect within the nest. My informants are undecided, however, as to 
two points: the one party argue that the fly is used essentially a* a lamp 
to guide the parent binds at nights : the other that it is a special delicacy for 
the youthful bi ds to fatten upon,” Major McNair’s thud witness is 
another conespondcnt fiom Singapore, who writes: “One of Simon Coorozos ' 
boya says that when at Tanjatg Kalong a short time ago, ho and some other 
boys found a weaver-bird’s nest with three young ones, and also saw sticking 
in the mud thieo fi e-flies.” 

Lot us now consider for a little this evidence. That of Captain Barry 
de Hamel and of the correspondent ft cm Singapore is, 1 submit, not woithv 
of acceptance inasmuch as it is hearsay only, and the hearsay of uneducated 
native witnesses who are notoriously untrustworthy. Men of science 
admit evidence far too freely and this accounts for some of the absurd 
theoiies which arc geneially accepted. Very little attempt appears to be n ade 
by the aveiage zoologist to sift the various kinds of evidence submitted to him. 

If a statement agrees with any theory ho enunciates, he accepts it without 
scrutiny, but if it is opposed to his theoiy he ignores it, or accepts it and tries 
to explain it away ! This, of course, is not the proper spirit iu which to accept 
evidence. All evidence should be carefully sifted and scrutinised ; in fact,, 
the same tests should be applied to it as courts of law apply. 

If we apply such tests to the evidence of the fire-fly theory, we are forced to 
reject the testimony of the two last of McNair’s witnesses. 

The evidence of Mr. Buckley is first-hand and should therefore be* 
received. Be states that he has found fire flies on the mud in bayas* nests ; 
but that these are generally so deeply embedded as to be incapable of moving 
or emitting any pho phoresoent light. He further states that he has also found 
embedded in the mud non-pho&pborescent insects. 

Before this evidence can be said to afford any support of value to the fire 
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IIy story it will be necessary for Mr. Buckley to answer the following questions* 
Did he himself take down the nests in question, and is he prepared to assert that 
the nests could not have been tampered with before he saw them V If Mr. 
Buckley’s servants knew that the Sahib wanted a nest with fire-flies embedded in 
the mud, it is quite likely that the more zealous of them would especially prepare 
nests for Him. I would further like to ask whether it is not possible that the 
insects might not have been embedded in the mud before the baya took 
it to the nest? 

I would point out that it is most unlikely that the cock bird should take the 
trouble to store 2 or 3 insects by sticking them on to the mud when a few 
minutes’ search for them would suffice to enable him to procure them when thoy 
wore actually needed. Moreover, if the insects in question were merely stored 
temporarily, it seems unlikely that the cook bird should force them in the mud 
to such a depth that they would he incapable of emitting their phosphorescent 
light! 

Further, Mr. Buckley’s statement does not explain, or, indeed, throw any 
light upon, the story so universal among natives both in India and the Malay 
Feuinsula, that the Baya bird lights up its nest. 

Now, while we should be very cautious about accepting statements of 
uneducated witnesses, it seems true that there must be some foundation for a 
story so universal, and one in the telling of which the teller has no particular 
interest. 

As I have already fluid, I do not believe that weaver-birds’ nests are ever lighted 
up by phosphorescent creatures. My suggestion is that the baya brings the clay 
to the nest in its bill in a moist condition. Now wet clay retains moisture for 
some time and would shine brightly in the moonlight, so might easily be mistaken 
for phosphorescence. The only evidence in support of this suggestion that I 
can adduce in the fact, of which I have satisfied myself, that the egg-cells made 
by solitary wasps shine when the clay that composes them is wet. In a large 
Society like this one there must be numbers of members in a position to make 
first-hand observations on the nesting habits of the baya, and now that the 
points whicb require elucidation have been distinctly stated, I trust that 
efforts will be made to throw further light on them* It should he remembered 
that as regards the five-fly story purely negative evidence is valuable, indeed it 
is the only kind that I expect to be sent in. 
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THE COMMON BUTTERFLIES OF THE PLAINS OF INDIA 

(INCLUDING THOSE MET WITH IN HILL STATIONS OF THE 
BOMBAY PRESIDENCY). 

BY 

T. R. RkMi, l f. a. 

{ With Plates 1> and 1L) 

(Continued from page 438 of thus Volume.) 

Sui^Fami ly~N Y MPH A UNJE. 


A. Costa of forewing aerratocl. 

a. Cell of both fore and hindwings cloned. Charaxes. 

b. Cell of fore wing only closed .... EuUpis. 


An “ open 99 cell means the absence of dinoooellular nervules. The 
above two genera can be separated, for our purposes, by Eulepts 
having a broad white or yellow fascia across hoth wings which the 
other has not. 

B. Costa of forewing not serrated, 
a. Cell of both for© and hindwing closed. 

a 1 . Eyes hairy....... Vanessa. 

b % . Eyes naked. 

<* a . Vein .12 of fore wing not swollen at base. 
a # . Fore wing vein 3 from before end of tho 
cell, vein 4 from the end. 

a 4 . Both wmgs above tawny spotted black. Argynms . 
h K . Both wings above bl&ok with white 

marks, or tawny without spots . Hypolimnas. 

The female of Hypolimnas mmppm only m tawny and is a mimic 
of Danais chrysippus, white apical band and all, but may be at once 
distinguished from it by having only one black spot on the discocel- 
lulars of hindwmg on the underside instead of three as in Eanais . 
ft*. Forewing with veins 3, 4 from lower 
angle of cell. 

«\ Hindwing with veins 4 from lower 
angle of cell. 

Ground colour green...... Dophla. 

''4*. Ground-colour tawny, or whitish, 
a". Hindwing outer margin not scal¬ 
loped only slightly waved ; exp. 

2"-£*5"...... AUlla . 

Hind wing outer margin deeply 
scalloped between veins; exp. 

3 *4 Cethosia. 

XI 
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Thefemale of Cethonia cyane is greenish-white with black mark¬ 
ings like in the male, 

ft 4 . Hindwing with Vein* 3, 4 stalked, 

« a . Ground-colour green . Kallimu. 

ft*. Ground-colour white ............ CyrMti*. 

b'\ Vein 12 of fore wings swollen at base. 
a 9 , Upperside tawny with submarginal black 

band to hind wing... BybUa 

ft 1 . IJpperside : brownish tawny with several 
series of dark orenulate lines parallel 

to outer margin of hind wing . Ergolts. 

ft. Cell of foiewing closed, of hind wing open. 



Fig. 9. 

Moduza procis. showing baud, 
a 1 . Colour of upperside : rich ferruginous-red 
with broad white baud of spots from after 
middle of costa of forewing to above anal 
angle of hind wing..... Moduza. 



Fig. 10. 

Cufa phaolda , showing band. 
ft 1 . Colour upperside pale browujsh*tawtty with 
a broad yellow discal band from costa to 
vein 1 of forewing Cupha. 

c\ Colour of upperside tawnv without band...... Cirroohroa. 
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<?. Cell of both wings open. 
a 1 . Wings apperade : black, banded white or tawny* 



Fig. 11. 

Rahinda hordonia , showing bands, 
a*. Wings npperside: banded black and tawny. Rahinda . 
6*. Wings upperside : banded black and white. 



Fig. 12. 


Athyma p*riu% t showing bands, row of jet black spots, 
a*. Hindwing underside : a row of jet-blaok 
spots on inner edge of postdiscal 
macular white hand.... . Athyma . 



Fig. 13. 

Ntptfs emyom$* showing bands and spots. 

3*. Hindwing underside: with no such spots. Nepti*. 
3 1 . Wings upperside : streaked and spotted white 

and EhtIph$* 
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c 1 . Wings npporside: neither banded nor streaked. 

Forewing uppewide: at least throe pre- 
apical dots, one below tho other; male 
uniform black, above female ; tawuy; exp. 

under 2" ... Apatura . 

6 a . Forewiug upperside: no preapical white 
dots ; exp. over 2". 

Fore wing with an ocellus always present 
between veins 2 and 3, at least on the 
underside ; exp. 2"-2*75".. funoma . 



Fig. 14. 

Euthalia Upidca , showing absence of ocellus ; for occillu* present vide 
PI. A., figs. 2, 3, 4,5,0. 

6*. Forewiug with no occillus : exp. 2." 75-3" 

3*3"... Euthalia . 

iJophla and Euthalia are very closely allied ; the larvae and pup® 
being of the same type: the former with long feathered lateral pro¬ 
cesses, the latter being pyramidal in shape. 

The larva? of Vanessa. Junonia , Kallima , Hypolpnnas and Cethosia 
are all spined : the pup® are elongate and more or less circular iti 
transverse section with a tuberculate surface. Ergo its and Byblia are 
slightly different from these, Cm/ ha and Atella somewhat from all, 
while Rahinda and Neptis are hardly spined in the proper sense of 
the word, though evidently related to the type. 

The larva of Apatura arid Euripus is naked with a two-homed 
head and tail-points; the pupa is carinated dornlly and elongated. 
The larva of Charaxes and Eulapis has four horns to the head and 
hardly any tail-points; the pupa is short, stout and smooth. 
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Genus-—CHAR AXES. 

A. Colour upperside: tawny with broad black marginal 

border (male) or with a broad white discal band 
to forewing besides (female). Exp. 3*6’'-4*3". imna. 

B. Colour upperside: black with a discal band on fore¬ 

wing of well separated yellow spots. Exp. 

3-2" to 3*7" ...... fabiua. 

Genus—EULEP1S. 

A. Colour upperside : black with a broad, pale yellow 

transverse discal band from middle of fore wing 
to near inner margin of hindwing with a spot or 
two of the same colour above it towards apex 
of forewing. Exp. 2*5" to 3*25" . athama*. 

B. Similar, only the band pure white bordered by 

smalt>blue on the outer side ; the underside 

very prettily variogated. Exp. 3*6" to 4*5" .. schretberi . 

Both these genera have the species with veins 1 and 3 of the 
hindwing produoed into longish triangular tails, more pointed in the 
male than in the female. C, fabius is a plain country species common¬ 
ly, E . athamas less so, the other two not at all. 

Genus—AP A TUB A. 

Only one species. Exp. 1'8" to 2" .... oamiba . 

This is not a plain butterfly but muy be obtained at Matheran 
or Mahableshwar or even along the Thana Hills. 

Gemis—EURIPUS. 

Only one species. Exp. 2*7" to 3*5" ... contimili$ 

This is not a common insect anywhere and is probably confined 
altogether to the damper hill tracts of the Western Ghat in Bombay 
Presidency. The foodplant of the larva is Trema orienialis , Blame, 
a small tree that springs up in forest land that has been cleared of 
growth and burnt; it grows rapidly and is short-lived, rather like a 
Qrewia to look at. The female is larger than the male. 

Genus—DOPHLA. 

Only cue species. Exp. 3*4 # to 4*3" .. laudabiU*. 

This is really a hill species and might possibly be found at Matheran 
or Mahableshwar as the foodplant of its larva is Dmpyros candolleana , 
a small species of Ebony growing in the evergreen forests of the 
Western Ghats. The female is larger than the male and has a 
chalky-white disoal band across the forewing, wanting in the male. It 
iB really a Euthalia by habit and larva and pupa. 
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Genus—EUTHALIA. 

A. Colour dark brown with a broad grey margin 

to hiadwing, tbe female paler. Exp. 2*75"— 8*1" Upidm. 

B. Colour deep brownish-green with crimson and 

white markings, the white in the female be¬ 
ing a broad transverse discal band on fore¬ 
wing from middle of costa to torual angle. 


Exp. 2*7"~3*3" . lubmtine. 

C. Colour olivaceous brown or green (in fresh 

specimens) with no crimson on upperside. Exp. 

2T."-~3*I" . garuda. 

D. Colour tawny with black markings. Exp. 2'20"~ 

2 75" .. now. 

E. hpidea is not to bo met with in the plains. It may possibly 


be obtained along the hills in Thana. The foodplant of its larvsB is 
commonly Butea frondosa, Roxb., known us <4 Flame of the Barest.” 
Another foodplant is Mdasloma malabathrimm , L. 

Genus—MODUZA. 

Only one species. Exp. 2*5"—3" . procHs. 

Is a hill species affecting jungles. May possibly be met with in 
Thana along the hills. The larva feeds upon the rubiaoeons Wend - 
landia exaerta , D. C., Musmenda frondosa, L., the common scandent 
shrub, a semi-creeper, with little orange-red tubular flowers and 
large, pure white calyx-leuf and the large tree Stephegyne parvifolia, 
Korfch. 

Genus—ATHYMA. 

Only one speoies. Exp, 2*4"—3" ... periut. 

Will occur everywhere cxoept in desert places such as Bind. It 
much resembles a Neptis in flight and facies but is stronger and 
larger. The genus Pantoporia very closely allied, has three species, 
occurring in the Western Ghats : P. inara with tbe male banded 
black and white and a blur of red at apex of forewing on upperside, 
the female banded tawny and black like a Rahinda ; P. ranga with 
both sexes banded black and white and the eyes hairy ; P. selenophora 
with both sexes black, banded with white, the underside chestnut-red 
and white while in P. ranga it is dark-brown, blaok and white* 

Genus—RAHINDA. 

Only one speoies. Exp 1*6"—2T'. hordatda . 

Found nearly everywhere in India. The larva feeds upon climb¬ 
ing Acacia of different species, 
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Genus—NEPTIS. 


A, Hind wing underside: transverse pubbasal band 

and postdiseal series of spots always more or less 
margined with blaok. Exp. 1 *75"—2*8" . eurynome. 

B. Hindwing underside: this band and spots not 

margined with black— 

a. Underside hindwing: a round dark spot in the 

cell. Exp. 2'5*~2-75". jumbah. 

b . Underside hind wing: no dark spot in cell. 

Exp. 2*5"—S.-.... columella . 


N. eurynome will bo found everywhere except in desert places ; its 
larva feeds upon the leaves of wild pea. N\ jumbah is more of a hill 
species but is not rare ; its larva feeds upon a great many different 
plants. JV. columella is a hill species restricted to forest, areas but has 
been taken at Mahablashwar and will probably be found at Matheran 
and in Thana; its larva feeds upon Leguminoxetn . There is another 
spooies occuring in Kanara : JV, hampsoni which is very like N. eury¬ 
nome except that the bands are not margined with blaok ; and differs 
from N. columella in the subbasal white band of hindwing extending 
to the costal margin ; and from N. jumbah in wanting the spot in cell 
on underside of the hindwing ; its larva feeds on Trema orientals, 
Blume, as a rule. According to the key of genera all our Neptu 
are banded blaok and white. But there is one species found in the 
Kanara Ghats whioh is banded black and tawny like a Ilahinda from 
which it may h# distinguished at once, however, by the underside not 
being striated. It can be separated from Pantoporia inara , the female 
of whioh is the only other insect it might be mistaken for, by the oell 
of both fore and hindwing being open while in the genus Pantoporia 
the cell of the hindwing only is open. This tawny and black-banded 
speoies is JV. viraja and its larva feeds on Dalltergia volubili*, Roxh., 
a climbing species of Blackwood. 

Genus—OY RESTI8. 

Only one species. Exp. 2*25"—2*76" ... thyodamas. 

This ingeot is commonly known as the Map-Butterfly ; it is found 
everywhere in the hills where the climate is not too dry and 
along the coast south of Bombay. The larva and pupa are abormal 
in shape and the food plant is the common Banyan tree (Ficus 
indica, L«)< 
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Genus—JIJNONIA. 

A. Colour uppemdo : dark sepia-brown with darker 
markings, without distinct ocelli of any sort. 


Exp. 2*25" . iphita. 

B. Colour upperside: olive-brown with ocelli. Exp. 

2*25 f/ —2*5" .... lemonim . 

C. Colour upperside : grey with narrow black bands 

and orange and black ocelli on the outer area. 

Exp, 2\%"—2-76" .. atlitcs. 

D. Colour upperside: velvety-black and blue and 

apical ochreous patch. Exp. 2*2"—2*5" . orithya. 

E. Colour upperside : bright yellow, apex of forewing 

jot-black as well as inner margin ; base of hind¬ 
wing with blue patch. Exp. 2*25 /# ...... hierta. 

P. Colour upperside : tawny with large ocelli on both 

wings. Exp. 2’1"—2*4" .. almana. 


The Junonias are about the commonest of all our butterflies and are 
found everywhere in the plains and hills. The two first species are 
perhaps more plentiful in the hills than elsewhere. The larvce and 
pup® are all very similar to each other and the former all feed upon 
plants of the family Acanthace<e> 

Genus—VANESSA. 

A. Hindwing upperside : with terminal half moro or 


loss ochraceous or orange-yellow. Exp. ;‘2*2"— 

2*75".„. curdui. 

B. Hindwing upperside : with terminal margin only • 
and a postdisoal band confluent with it orange- 
yellow. Exp. 2*3"—2*75".. indica . 


V. eardui is the Painted Lady of England and is spread through* 
out the old world. A. indica is the eastern representative of the 
English Bed Admiral: it is generally confined to the hills though 
sporadically occurring in the plain oountry. The larva* and pup® 
of the two species are very similar ; the larva of the first species 
feeding on many things, as for example, thistles and Zornia diphylla , 
Pers., a small legumionoseous weed growing plentifully near the sea¬ 
shore in Bombay. 

(ienus—HYPOLIMNA8. 

A. Upperside black, fore and hindwing with a post ? 

disoal series of white spots always present. Exp. 
male: female • 4*5* , boUnct* 
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B, Upperside of male black, both wingH without the 
postdiflical senes of spots; of female tawny 
(mimics D. chrysippun). Exp. 2*75"—3*6". mmppw. 

Both these species occur throughout India in the hills and in the 
plains and the male of the first cannot fail to attract attention by 
reason of the brilliant dark-blue reflections on the disc of the wings 
and its habit of resting on low shrubs in the sun. The females are 
larger and have much less blue on their wings which, consequently 
perhaps, they expose much less ,* they may generally he seen flying 
close to the ground or walking about on the earth for the purpose of 
depositing their eggs upon the low-growing Acanthaceca which come 
up so plentifully everywhere in India after the slightest fall of rain* 
The females often fly into the verandahs of bungalows and settle on 
the rafters with their wings closed. //. mbippm is somewhat 
“ wilder” than the other although it is perhaps the more abundant 
in cultivated country. Its female mimics Danais rhrysippm and has 
a form, like the variety JX dorippns , without the white apical band to 
the forewing. While the foodplants of //. holina are aoanthaceous, 
the larva of //. mbippus feeds upon Portal ara oleracea , the “ Common 
Purslane ” of England, cultivated as a vegetable in India as well as 
in other parts of the world and commonly growing wild too. The 
larvae and pupa of the two speoies are very similar, the former 
spined and horned* 

Genus—KALLIMA. 

Only ono species. Exp. 3*8"—4*75" ..... hortfieldii. 

This is the Leaf Butterfly. It is a hill species but will be found in 
Thana, at Matheran and Mahableshwar. 

There is a “Red Kallinm ” found in the hills of Southern India 
(also in the Himalayas) the name of which is Doleschallia bbaltide 
which may possibly turn up at Matheran or Mahableshwar. It has 
the wings shaped as in KaUima } but the upperside is tawny instead 
of green, there is a narrow black preapieal band instead of the white 
one and the apex is black ; the underside has the fascia from apex of 
throwing to the tornal angle of hind wing. It has no very pronounc¬ 
ed seasonal difference of form. 

Genus—CETHOSIA. 

A. A few or no black spots in interspaces beyond apex 
of cell on upperside of hindwing. Exp. 3*55*— 

3’9* ....... cyans. 

19 
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B. Broad black streaks followed by a series of large 

oval spots in interspaces beyond apex of cell on 

npperside of hind wing* Exp. 2-85*—3*96 // ... mahratta. 

C. mahratta is southern, C. cyan* northern and eastern* The larvae 
are gregarious, black in colour, banded with crimson and yellow and 
feed upon wild Passion-Plant, MoAecm palmata , Lam., and upon cul¬ 
tivated Pas&iflorae too no doubt; they are spined and homed. Nei¬ 
ther of the species will be found in very dry regions. 

Genus—ATELLA. 

Only one species. Exp. 2"—2*5" ... phalatUha . 

The butterfly is fairly plentiful everywhere ; the larva is spiued 
without horns and feed upon Flacourtia . There is another species, very 
local in Kanara District, called A. alcippe , which is smaller than this 
and can be distinguished from it by having four transverse lines 
across cell of forewing in addition to the black line on the disoocellnlars 
instead of three transverse black lines and the discocellular one. 
Its larva feeds upon the violaceous AUodeia zeylanim , Thw. 

Genus—CUPHA. 

Only one species. Exp. 2*3"—3"... placida, 

This is really a butterfly of the forests and hills, not of the plains. 
It is common in Kanara and may probably occur at Mutheran or 
Mahableshwar. The larva is like that of Atella and feeds upon the 
same plant. 

Genus—ARGYNNIS. 

Only one species. Exp. 3*25"—3-8" ....» hyptrbiom. 

This was formerly known as A. niphe , L. The form A. c<uteUi } 
Obert, is said to be found in the plains of Southern India, Its larva 
is spined and feeds on Violets. 

Genus—CIItROCHROA. 

A, Forewing underside ; diseal band of even width 

throughout, Exp. 2*5"— 3*25"..... mithila, 

B. Forewing underside; diaoal band narrowiug at 

both ends. Exp. 2*5"—3" .;.. than. 

These are both hill species. The first, was taken at Lucknow; the 
second may possibly occur at Mutheran or Mabableshwar. The 
larvae are spined and that of C. thak feeds upon flydnoa&fpm 
t cightiana, JJlume. 
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Genus—BYBLIA. 

Only one species, Exp. .... Hithyia. 

The insect is not found on the coasts. The larva and pupa are 
very like those of the next genus and the foodplant is the same. 

Genus—ERGOLIS. 

A. Forewing: fcermen (outer margin) deeply concave 

between veins 5 and 6 and 5 and 3. Exp. 2"— 

2*25" ... arlailne . 

B. Forewing: termen not concave there, but some¬ 

what sinuous. 

a m Hind wing underside: male, without central 
dark patch; upperside: female, browniBh- 


oohreous. Exp. 2'—2’4" .. .. meriom. 

b . Hindwing underside : male, with central dark 
patch ; upperside : in botli sexes dark ferrugi¬ 
nous. Exp. 1 9"— 2'2" ... taprobana . 


The males of ariadne have the upper three veins of the hindwing 
(veins 6, 7 and 8) on the upperside white. E. taprobana is the south¬ 
ern representative of E. marione in India. The larvse are spined and 
have horns, the pupee are slender with the dorsal margins of wings 
curved, the thorax humped and transverse ridges across abdominal 
dorsum. The foodplant is the euphorbiaeeous Tragia mvolm raia % 
whioh is a weak creeper with u leaf somewhat like a nettle, 
common in hedges. 

This next subfamily of the Nymphatinas is one of the largest 
groups of Butterflies in the number of species it contains ; it is 
equivalent in this respect to the whole family of Skippers or of the 
Lycctnidce, It is distributed as the predominant group throughout 
the whole world. In British India there are some 220 species of 
which only some two score will interest us more particularly. In 
Great Britain 18 species occur among whioh are included the 
Painted Lady, the Red Admiral, the Camberwell Beauty, the 
Tortoise Shells, the Peacock, the Pritilleries and the Purple Em¬ 
peror. In the coloured plates A, B, C f D and E, figures 1-21 and 36 
are represented 22 speoies of Indian insects; their names will be 
found in the “ List of contents of the Plates/’ 

These butterflies are all fond of the sun; at least this is true of the 
males, for some of the females are not often seen except under cover. 
Borne have the habit of basking on the tops of trees, perched on a 
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leaf, during the heat of the day, occasionally taking a short flight to 
return to the same spot; these are generally the aristocracy: the 
largest and most powerful insects of the group ; they do not frequent 
flowers but nourish themselvos on the saps of trees and fruits. Such 
are Charades and Eulepin , Euthalia, Fantoporia and Apatura. 
Others, weaker of flight, hardly ever rise beyond the bushes and small 
trees, a story lower down, whore they enjoy the sun, basking on 
leaves in the same way. Neptis , Atella , Cupha , Ergo Us are some of 
these; they visit flowers, but in a desultory way. A third section, 
consisting of such insects as Vanessa , Junonia , Hypolimnas inhabit 
the ground floor and prefer sunning themselves sitting on a bare patch 
of earth or on the leaf of a creeping plant. These last are, notwith¬ 
standing their lowly habits, very strong and quick on the wing and 
often rise to considerable heights in the air in prolonged flight; they 
are the commonest of the Nymphalinos of the plain oountrv and are 
often seen at. flowers; the food pi ants of their lame are low herbaceous 
weeds and plants that exist throughout wide areas and have been 
extensively spread by cultivation. The weakest fliers are Byblia and 
Ergolis with vein 12 of the forewing swollen at the base, Cupha and 
Neptis . The style of flight is various, differing with the gronp the 
butterfly belongs to. Charades has a flight like Discophora lepida : 
a succession of powerful skips or jerks up and down, the wings being 
brought to meet over the back between each ; it basks with wings 
completely closed or very slightly opened. Vanessa , Junonia , &o., 
have a similar but less powerful flight, the wings being moved much 
faster and never brought to meet completely over the back between 
the strokes; in basking these are held half open, fully displaying the 
colour and pattern of the upperside, which is hardly ever the case 
with Charaxas . Byblia , Cupha and Ergolis have a flight like Junonia 
hut much weaker, and bask similarly or even with the wings com¬ 
pletely open. Euthalia , Athyma, Neptis , Moduza , Cyrestu always hold 
the wings horizontal or iuclined downwards slightly in flight, sailing 
along between each stroke with them in the latter position, moving 
them little above the horizontal at any time ; they bask with them 
wide open though, like all butterflies exoept some Skippers, they will 
close them altogether in dull weather or in rain. 

Basking butterflies are nearly always found to be males. *The 
females have work to do and confine their attention altogether to the 
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doing of it: the laying of the eggs after fertilisation. In the jungles 
the females of many sjjecies are hardly ever seen and especially 
is this true of the basking sorts. They hide in the thick places and 
only venture into the open along the edges, their purpose in life 
being to keep alive until the eggs have all been disposed of ; and 
they rest in a safe place when not engaged in laying with that object 
in view ; while the male en joys the sun and the short life vouch¬ 
safed him having nothing to do but eat, drink and be merry, in 
artificial breeding it has been found that as many or even more females 
are produoed as males, and there is no reason to suppose that it 
should be any different outside under natural conditions—that the 
female ranks should be thinned by enemies more than those of the 
male. 

Nearly every genus has a different facies, a different, style of 
pattern and marking ; few are alike. The subfamily, indeed, to judge 
by the earlier stages of the forms, appears to be composed of more 
heterogenous parts than any other whole family. Certain genera 
are probably further apart than Telahinm of the A craeince and Vanessa 
judged by that criterion ; or than the Morphintv and Charaxes, 
Apatura , &c, Cyrestis and Dophla arc widely separated from Kallima , 
Hypohmnas , &c. The predominating ground-colour is, perhaps, 

tawny, which is variegated with black ; blacks and greens and 
browns are met with, white is scarce. Some of the insects are band¬ 
ed horizontally or vertically, many of them are spotted, while others 
have the colouration arranged in patches. The undersides are 
almost invariably different from the upper in pattern, and often in 
colour. The males differ from the females in some cases in colour¬ 
ation as in Apatura with a black male and tawny female and in 
Hypolhnnas where the respective colours are also black and tawny. 

The Nymphaline egg is as variable as the types of insects and can¬ 
not be described under a single head. Ettthalia , Char exes have it 
lower than broad, hardly ridged ; in the rest it is higher than broad 
and generally ridged, pitted or knobbed ; in Cyrestis it is abnormal in 
having a lid through which the larva emerges. 

We may take the true type of nymphaline caterpillar as having a 
cylindrical body with each segment set with spines including the 
Well-’seperated head and a rounded anal end such as wo find in the 
genera Vanessa^ Argynn w, Jvnonia , Hypolhnnas (vide PI, I, fig. 11), 
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&o., with ali the spines of more or less equal length and branched, 
the first two segments often having them reduced to tubercles or 
even, occasionally, the head being quite smooth. Slight departures 
from the type are Athyma and Pantoporia (vide PI- I, fig. 10) larvae 
with Some spines more developed than others. In Moduza these 
spines have a tendency to broaden out and become fleshy and in 
Neptis all are soft, some segments being without any. The pup© of 
all the spined larv© are elongated, provided with more or less deve¬ 
loped head-points and surface set with small conical tuberoles, which 
are rarely absent but are occasionally developed into flattened expans¬ 
ions. Euthalia has an aberrant larva (vide PI. I, fig. 6), smooth except 
for long, laterally extended, supraspiracular fleshy processes,all feather¬ 
ed: the pupa is angular and smooth, with head-points. Charaxes {vide 
PI. I, fig. 4) and Apatura (vide Pi. I, tig. 5) have altogether naked 
larv© with horns on the head and more or less developed tail-points ; 
the pupa of the former is smooth, stout, short without head-points ; 
of the latter elongate, compressed, dorsally oarinatod, with head-points. 
Cyresth {vide PI. I, fig. 7) is very abnormal : naked except for a long 
dorsal process on segments 6 and 12, with a horned head ; the pupa 
elongate with dorsal process and long head-point. The various larv© 
can be classified as under :— 

A. Larv© with naked bodies ; head large, rather flat 
and provided with well developed horns ; last 
segment with more or less well-developed tail- 
points. 

a. Head with four bornB. The tail-points are short, 
stout, blunt and widely separated. Pupa 
short, quite smooth, stout: stoutest at seg¬ 
ment?.... Gea. Eultpitind Charaxtt. 

a 1 . Body green, striped diagonally with white .. Eul. athamw. 
b \ Body green with a well defined dorsal mark 
on segment 7 or not. 

a 4 . Head with four horns of equal length. 
a \ Dorsal mark on segment 7 orescent* 

shaped, white .. ......... Eul. tohreiberi . 

b\ Dorsal mark on segment 7 semi oirotilar 

soiled white Oh. imna . 

b\ Head with middle horns much longer than 

the outer ones, dorsal mark very often * 

absent or nearly so, generally small Ch./abma . 
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EXPLANATION OF PLATE n. 

, (All butterfly larvm.) 


fig. 19 and 19a . 

Larva and pupa of 

..4 Hebomoia auatralia y Butler. 

ft 

20 and 20a. 

♦t 

99 

... Cohiu etrida , Boisduval. 

»♦ 

21 and 21a.. . 


9t 

.. Catochryaopa cnejits, Fabr. 

H 

22 and 22a. 

n 

II 

... Amhlypotlia anita , Hewitson. 

If 

25 and 23a. 

♦ » 

If 

... itrAo/iciJciamawfe#, Hewitson. 

99 

24 and 24a . 

i> 

99 

... Jiapala melampun, Cramer. 

If 

25 and 25a. 

>» 

1* 

... CV^n'irajt/jfra, Butler 

If 

26 and 26a . 

99 

99 

... Tajuria c ip pus, Fabr. 

V 

27 and 27a . 

»l 

•I 

... (lathinda amor , Fabr. 

II 

28 and 28a».***».. 

•I 

99 

... Curetia thette, Drury. 

ll 

29 and 29a.«...».. 


99 

... Ismemgomata, Moore. 

r 

SO and 30a . 

•1 

99 

... Tagiadea adieus , Fabr. 

»» 

31 and 31a •••#•«•• 

a U 

11 

... Baorii cotyuncia , Herrioh- 

Schaefler. 

Fig. 32 ... 

Larva of 


... Leucophlebia emiltens, Wlk. 

*1 

33 .. 

99 

..... 

... C«r«r lilurata , Wlk. 

99 

34 ... «...#•..<«# i. 

f* 


.... Pseudelydna rtifoflava, Wlk. 

II 

35 .... . 

9* 


... Belippa lohor , Moore. 

*1 

*6 .. 

1? 


... Orgyia gotta stigma (English). 

tf 

37 . 

M 


.... Pro deni a littoralia, Boisd. 

If 

88 . 

»* 

t 

.... Ophima onelia, Guen. 

II 

89. . 

99 


, Lojpa katinka, Westw. 

»9 

40 .. 

If 


.... Natada velulina, Koll. 

II 

41 . a,... 

99 


.... Eu schema percota, Swinh. 

#» 

42 and 42a . .. 

• Male and Female retinaculum (r) and frenulum if) 
of the moth Rhodogastria aetreae* 


[tie *plom*U» offtaui (taraaf M u publUhei to tk* Met jfemfar of «Ut 
IUm] ' 
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b . Head with two horns. The tail-points longer, 
sharp and closer together. Pupa longer, la¬ 
terally compressed, dorsally keeled and with 

head-points.......Gen. ApcUura and Euripue . 

a 1 . Colour of larva yellow.... Apatura camiba , 

J 1 . Colour of larva green ........ Euriput oomimilU* 

B. Larvae with fleshy processes on segments 6 and 12, 
one dorsal one to each, somewhat horny ; sur¬ 
face otherwise naked ; the head provided with 
two horns. Pupa angular with a flattened 
dorsal process on segments 5-8 and a good 
deal compressed; head produced into a curved 

snout....... Cyrettis thyodama u. 

0. La r v» with subdorsal fleshy process or turhordes or 
points on one or more of segmeuts 8, 4, 6, 7, 8, 


12 ..... *•*..*.» •*«»*.<. Gen. Nepti$, Rahinda 

a. A low ridge across segment 4 only, ending in a 
blunt, small point; Anal segment short, thick, 


conical; head vertex quite smooth .. NoptU vircya. 

b m Segmeuts 8, 4, 6,12 with short subdorsal points ; 

head quite smooth... Rahinda hordonia. 

<?. Segments 3,4,6,12 with longer sharp points and 

the head pointed on vertex of each lobe ...... Rahinda hordonia f 


d. Subdorsal fleshy processes on segments 3, 4, 6, 

12, that on segment 4 prominent; vertex of 
each head-lob© ending in a short point. 

«*. Segments 7 and 8 with a small subdorsal 

tubercle in addition..... Neptis hampmmi. 

5*. Segments 7 and 8 without the tubercle. 

<*», Sides of segments 9-13 with apple-green 

markings ........•••#«. Noptiisjwnbah» 

b‘\ Sides of segments 9-13 without apple- 

green marks, simply ochreous,... Neptin ourynomo. 

D. Larvw cylindrical in shape, the form more or less 
hidden by the series of long, conical, fleshy, 
feathered supraspiraouiar processes directed 
horizontally outwards from segments 3-12 all 
round. The bead fairly large, smooth ; colour 
green. Pup® triangularly pyramidal; colour 

green marked with gold, silver or brown .. Gen. Euthalia, Dophla 

«• Colour green with a straight dorsal yellow 

band only. Pupa green and gold............... Euthalia garuda. 

K Colour green with a dorsal row of about 9 Ver¬ 
million spots. Pupa green, gold and black... EuthaUa finis. 
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<?. Colour green with a large dorsal white pen- 
tagon&l mark on segments 6-12, often with a 
blue centre and soiled indian red. Pupa is 
green and gold with the eye brown ... ... .. Euthalia Upidea. 

d. Colour green with a large plum-coloured dorsal 
patch on segments 5-12, obsolescent on some 
segments at times irregularly. Pupa green 

and silver.. ... Dophla laudabilin. 

tt. Colour green with a large brown-lilac dorsal mark 
on segments 3,4, G, 7, 9-12 with central white 
spot on front margin. Pupa is green and 
brown .. .. Euthalia lubmUna. 

E. Larvae with bodies clothed with spines, simple or 
branched ; heads smooth, tuberoled or spiny, 
horned or not. Chrysalides slender in form 
compared to Charaxes and Euthalia , wings 
generally slightly dilated laterally, the head- 
points generally present : shoulders generally 
angulated and generally abdominal and thoracic 
tubercles developed more or less; there is 
generally a dorsal constriction. The colour of 
the larvae and pup® varies. 
a! The head without long or distinct horns. 

a r . Head smooth without spines or tubercles the 
colour of body oily blackish or violaceous- 
brown. 

a 9 . Spines of body fine, ringed black and white. 

Pupa smooth, shiny with curved spiny 
processes on segments 2,7, 9, 11, lateral; 
head with blunt points; colour bright 

green, crimson and gold. Cupha pfceida. 

b*. Spines of body all black or some white. 
a *. All the spines black. Pupa smooth for the 
section, with lateral angles on thorax, 
head quadrate ; colour white, barred 
longitudinally black marked with 


orange ..... ... Telehinia violas. 

b *. Subspiracular row of Bpines only white or 
whitish. Pupa like that of Cupha 

but without curved processes „. Hen. AUlta. 

a*. Head dark yellow-brown, a black spot 

at base of each cheek ... Atella phalantha, 

b A . Head yellow with two parallel bands 

across face ... Stella alcipp*. 
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c". Spines on anal segment only white. Pupa 
like Cupha in shape but with many 
more curved spinous processes ; co¬ 
lour yellowish-white spotted minute¬ 
ly with black. The colour of larva 
is blackish . Cirrochroa thais . 

■6Head set with simple spines, tubercles or 
both, but without horns. 

<i B . Vertex of each lobe of head with at 
most one conical tubercle larger than 
the rest; no proper spines. The spines 
on body all more or less of one sise. 

Pupa of ordinary shape, head and body 
with conical tubercles ; colour earthy 
brown and grey with yellow and gold. 
a*. Two dorsal branched spines on seg¬ 
ment 12, one anterior, one posterior. 

Pupa always coloured brown or 


slatey ...... Gen. Junonia. 

a\ Head deep blue, the apical tubercle 
of each lobe more developed than 

usual ... Jun. lernowu*. 

h 1 . Head not blue but blackish. 


a\ Colour of body dirty yellowish 
with black speckling; dorsum 
of segments 4, 5 grey-black...... Jun. hierta . 

b (l , Colour of body black or blackish. 
a\ Neck orange, 

a*. Branched spines of body black Jun, orithyiu 
b *. Branched spines of body soil¬ 
ed watery light orange. Jun, almana . 

h ' „ Neck black, not orange, 
a*. Body covered with little 
white tubercles, each bear¬ 
ing a pure white hair giving 
a shiny-frosted appearance; 

spines black..... Jun. Atlites. 

b* m Body covered with minute 
black hairs proceeding from 
minute white tubercles; 
spines soiled transparent 
whitish Jun. ipliita, 

& 4 , Only one dorsal branched spine on seg¬ 
ment, 12 .. .. Gen. Vanessa. 


18 
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a\ Larva yellowish, black spotted with 
a strong Hubspiracular fringe of 


short hairs. Pupa with golden 

reflexions dorsally . Van . canlui . 

h\ Larva and pupa not known.. Van intlica. 

c\ No dorsal spine on segment 12, Pupa 

with golden dorsal points. Argynuh Injptrbius. 


I \ Circumference of head set round with 
stout simple spines, face set with flat 
tubercles. Sub-dorsal spines on seg¬ 
ments 3 and 4 longer than all others. 

Pup® with thoracic apex producod to¬ 
wards a foliaceous hammer-shaped pro¬ 
cess from abdomen dorsally ; head- 
points generally expanded laterally ... Gen. Alhjrna , Mo~ 

duza , Pantoporla. 

a 4 . Spines of body laterally compressed ; 
colour of body not green. Pupa with 
dorsal processes small ; plain brown.. Medina proerh. 
b\ Body-spines with cylindrical stems not 
compressed. Pup® variegated with 

Bilvorand gold markings.. Gen. Athyma Panto - 

poria. 


a r \ Head-spines in one row round cir¬ 
cumference ; colour green. Pupa 
with the head-processes unexpand¬ 
ed ; variegated with gold . A thynia per tun. 

8®. Head spines in two rows round 
circumference : colour green. 

Pup® with the thoracic, dorsal and 
head-processes all strongly de¬ 
veloped .... Gen. Pantoporta* 

a". With a white dorsal mark on seg¬ 
ments 8 and 9; pupa silvery 

and brown ..... Pant.mnga. 

b *. ‘With a purple-black dorsal mark 
on segments 8 and 9; pupa red- 
brown suffused dorsally gold ... Pant . inartt. 

«\ With dorsal black saddle on seg¬ 
ment 9 only. Pupa silvery- 

golden all over .... Pant . eekvop’ioras 

c\ Circumference of head as well as face set 
only with simple brs'lcs; colour of 
larva oily purplish-black with dorsum 
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yellowish, turning green before pupa¬ 
tion. Pupa boat-shaped, smooth . 

b x . Head with two woll devoloped horns. 

a*. These horns long and curved, stout ; 
colour of larva white, marbled thinly 
black. Pupa with huge lateral foliaceous 
expansions, dark with bright spots; like a 

bat ....... 

b % . These horns long and straight, fine, 
a n . Larva banded black, red, yellow broadly. 
Pupa blotched black, grey, yellow, 
with foliaceous short expansions dor- 

sally on abdomen *.. 

b *. Larva not bandod in colours. Pupa? of 
shades of green ; wings slightly late¬ 
rally expanded, curved ; thorax and 
abdominal segment 6 dorsally point¬ 
ed ; hendpoints present . 

a*. Larva green with dorsal whitish unin¬ 
terrupted band .... 

b+. Larva green with white dorsal band in¬ 
terrupted on segments 7 and 11 .. 
c*. Larva black with broad dorsal white 
band on segments 6-11 composed 
of parallel, short, white lines trans¬ 
verse to the length.... 

c ,J . These horns not short, branched and stout. 
a*. These horns metallic-blue as well as the 
body-spines. Pupa quite smooth, 
rounded, with conical head-points ; 
very generally pinkish bone-coloured... 
b 3 . These horns not blue ; they are black ; 
the spines of body yellowish or rod. 
The pupa is like that of Junottia, only 
much larger with the tubercles more 
developed ; colour dark earthy-brown 
or pinkish-brown .... 

a 4 . The spines of body claret-red. Pupa 

with pinkish shades ... 

The spines of body yellowish or dirty 
ochraoeous. Pupa browns and greys, 
a*. Head brown-yellow with a black 
spot at base of each cheek .. 


ParlhmoB virent. 


Cynthis saloma. 


Vet host a mahratta . 


Gen. Dyblhi, Eryolis. 
Byb. ilithyia. 

Era. leprabana . 

Erij. uriadne. 


Doleschallia bhultide 


Gen. Hypolimnm and 
Kallima . 

Kaliima horaejieldii. 
Gen. Hypolimttas. 
Hyp . bolina. 
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h*. Bead orange with a broad black 
lino on each aide of clypeus roach* 
ing half way up face. Hyp. mitippus. 

While all the danaine larva* confine themselves for food to the 
two closely allied botanical families of the A&clepediacem and 
Apocynaoeas and the Satyr itm to the Gramimcn only, the nymphaline 
caterpillars, numbering eight times the former and four times the 
latter, are distributed between quite twenty families. Most of the 
larva? are confined to a single family and generally to a single species 
or, perhaps, two. A few are fairly cosmopolitan in taste as, for 
example, Neptis jurnbah which feeds upon plants belonging to six 
different families. Nearly allied larvto do not necessarily feed upon 
nearly allied plants. We find all five Jwwntas feed upon acunthoce- 
ous plants only, while the five Euthalias (including Dophla) have 
fbodplants belonging to four different families, two feeding upon plants 
of one family and each of the others on plants of separate families. 

In the above key Cynthia and Parthenon have been included although 
left out of the key of the Genera of the Sub-family. Neither of 
them will probably be met with north of Kanara. They can be 
recognised as follows, coming under B of the generic key :— 

B. Costa of fore wing not serrated, and 
a. Cell of both wings closed for Parthenon 

a 1 . Eyes naked, vein 12 of forewing not swollen and the colour green, 
while Aryynnh and Hypolimnas are either black or tawny. 

4 1, Cell of forewing closed, of hindwing open but in appearance closed 
by a fold in the membrane of the wing betweon veins 4 and 5 
well beyond the origin of vein 3 for Cynthia ; the male is tawny, 
the female green, 

There is a note of interrogation after Neptis hordonia in one case, 
because it has not been quite settled whether the two forms of larvce 
belong to one butterfly or whether there are two species of butterfly 
closely resembling each other. 

The aerseine Tekhinia viola has been included in the key as the 
larva comes in conveniently. 

DESCRIPTION OF SPECIES OF NYMPHALINE, 

34. Char Axes luma, Male uppersid# deep reddish fulvous. Fore* 

wing: a short baron discooethilars and apical half jet black. Hindwing: a 
sinuous black line from costa to vein 7 ; a broad, posteriorly much narrowed, 
subterminal black patch from apex of wing to vein 2 ; two inwardly white* 
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margined black spot* at tornus • the fulvous fcermen beyond black patch very 
narrow at apex:, gradually widening posteriorly. Underside purplish brown- 
suffused with a shining chalybeous tint in parts. Fore and hind wings crossed 
by a number of highly sinuous transverse fine dark purple lines more or less 
narrowly margined with white; the interspace between the outer two 
forming an irregular discal band bordered outwardly towards the tornal area 
in the forewing and along its whole length in the hindwing by a dark reddish- 
brown shade which is again oxteriorly bordered on the hindwing by a broad 
dark purplish-black line with a row of minute white, then a row of black 
dots beyond it; terminal portion of both wings ochraceous-brown. Female 
upper side : ground-colour brighter tawny-orange ; a broad, slightly oblique, 
white discal band transversely crossing forewing and continued on hindwing 
to vein 6, posteriorly suffused with pale fulvous with some of the dark 
marking of the underside showing through on the white ground as pal© 
blue lunules ; the broad blaok tormen of the forewing and the black patch 
of hindwing much as in the male, but the former with a diffuse fulvous 
spot near tornus, the latter continued in detached spots to the tornal angle 
and travorsed by a series of small white spots ; terminal margin of hind wing 
dark reddish brown ; the tail at apex of vein 4 spatulate instoad of acute. 
Underside paler than in male but similar ; the discal band pale yellow forming 
a sinuous band from apex of forewing to tornus of hindwing ; tbo reddish- 
brown terminal margiu traversed by an obscure ochraceous lino on the 
hindwing bordered inwardly by a band of the same colour. Antenna) black ; 
head, thorax, abdomen reddish-fulvous ; paler beneath. Exp. 92-11Mi min. 

Larva .—The body is somewhat fusiform in shape, or pisciform, broader 
iu the middle, squarely narrower behind, with a large, flat, six-sided head 
provided With four curved horns; the face is convex somewhat, with a 
depressed lino down the centre ; the two basjd angles of tho hexagon are 
rounded, from each of the others there springs one of the four horns, all 
in the same plane as the face, stout, slightly flattened anteriorly and 
posteriorly, round topped and covered with little yellow tubercles, rigid and 
hard; the outside horns proceed upwards at an angle of 45° with central 
line of face, are straight till near tip and then curve in towards the central 
pair of horns slightly ; these latter slightly diverge from each other at first, 
are straight, bent in at tips ; the tops of outer horns are at same level as 
tops of inner ones, margin of head between horns has two lougish, sharp, 
spine-like points between the inner pair, brownish-pink in colour like the 
horns, the others green, there being some between and below all horns ; colour 
of the head is blue-green with a yellow marginal band flanked behind 
by a black line. Segment 2 narrower than head with a white mark 
or collar ; anal end flat and square, tbe hinder corners produced each 
into a short, round-topped, conical point, giving appearance of a fish’s 
tail although the space between the points is very uoarly straight: the 
segment overhangs the claspers. Spiracles whitish oval surrounded by a black 
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lino, ordinary size. Surface of body covered with minute yellow and white 
tubercles, a row of four relatively largish one* along front margin of each seg¬ 
ment* The colour is dark rich bluish-greon, with a brown-yellow, narrow, 
subspirao talar, beaded band ; in centre of segment 7 is a large semi-circular 
dorsal mark, white, suffused dirty, bordered by a broad line of deep Prus- 
siau-blue and with a central distinct cross of a dirtier shade : the mark nearly 
touches front margin and its apex is at a point § of the width of segment 
from front margin, but is somewhat variable in sine as also in extent of sur¬ 
rounding Prussian-blue lino ; there are sometimes three or four or more lateral, 
large, circular white spots, bordered also blue, one to each segment: but these 
may be entirely wanting ; ventrum blue-white as woll as pseudo-legs and true 
legs, L: fit) mm,; B: 11 mm.; L. of outer horn : 5 mm. 

Pupa* —The pupa is short, stout, thickest in segments 7, 8, smooth. Head 
square in front forming a very slightly eoncavely curved edge, the ventral 
line being straight, the dorsal line of segment 2, head-vertex and segment 
H forming an uninterrupted curve starting at right angles to the vontral 
line, but immediately changing to become parallel to that line at posterior 
margin of segment 3, after which it ascends slightly to segment 7 which is 
the highest point of dorsum ; dorsal line of thorax has a tendency to oarination: 
a section through the abdomen here would leave the posterior $ of the total 
length, consisting of segments 8-18, more or less hemispherical with the 
cremaster fixed slightly perpendicularly to the surface; somewhat on the ventral 
side of apex ;-tko cremaster iB strong, rectangular, grooved above and below 
with a laterally buttressed base and a bunch of suspensory hairs at extre¬ 
mity ; on each side of buttress is a small red brown spborical tubercle and one 
more in front on vontral side: in all 6 spheres, 4= at base of cremaster and 2 
in front of it, these last two nearly touching; the lateral outline from head 
diverges in a straight line to the broadest part of pupa at segment 7, the 
wings, perhaps, being slightly expanded laterally ; no sign of a constric¬ 
tion ; spiracles of segment 2 longiy oval, brown ; other spiracles elliptical, 
yellow-brown with a dark brown linear slit. Colour blue-green, subdorsal and 
lateral indistinct white line on abdomen, splotchy white markings on thorax ; 
underneath eyes, inside wing-margin suffused with while ; central white 
splotch on wing ; cremaster rod-brown. Surface smooth, somewhat shiny. 
L: 28 mm ; B.: 15 mm. 

Egg. —The shape is sbperical, flattened slightly on top, even a little concave 
there. The surface is covered with little punctures except on top in the con¬ 
cave part where it is covered with little irregular, low-walled hexagonal cells; 
the area between the concave top and the sides of sphere is crossed at equal 
intervals by 22 to 24 fine, beaded ridges which don’t roach halfway towards 
centre of top nor any way down the sides of egg: the spaces between the ridges 
are indistinctly furrowed at right angles to ridges. The colour is bright 
yellow when just laid, soon becoming reddish brown with lighter spots, B: 
2*5 mm ; H: 1*8 mm. 
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Habit* —The egg is laid on the upporside of the leaf always, 
sometimes two or three. The little larva emerging lives on the 
tipper surface, making a little hf3cl of silk near the edge which 
it eats. It continues making beds of silk on which it lies all its life 
joining, when it gets too largo for one leaf, two or three together to 
form the hod ; then it wanders to other leaves to feed and this nearly 
always in the evening, returning to its hod. It often rests with only 
the pseudo-legs of segments 7-10 on the leaf and on tij»-toe so to say, 
sometimes even with only the two hinder of these legs or the middle 
two on the loaf, when its tail end and front part are held slanting up : 
at times it rests with all legs and pseudo-legs on the surface, The 
larva does not change colour much before pupation and wanders long 
distances sometimes. The pupa is at tached to the underside of a leaf, 
to a twig or stalk very firmly by a strong pad of silk. The egg-larva 
has the horns just as perfect as the adult, but has longer tail-points 
which are tuberculate ; and little sign of the large dorsal mark of 
segment 7 which, however, appears in the next stage clearly. The 
place chosen for laying the eggs is a very sunny situation in forest, 
generally somewhere in the neighbourhood of water if possible or, at 
any rate, very generally ; often high up on large trees, but as a rule 
within about ten feet of the ground, a spreading branch over a flat 
stone or open bit of soil being possibly the most favoured combin¬ 
ation. The imago is certainly the strongest, finest and most active 
insect, with the single exception of Eubpis xrhreihrri, of these papers, 
ilts flight is extremely rapid and powerful, consisting of a series of 
dives or jerks, the wings being brought together over the back be¬ 
tween cadi dive ; it is often sustained for longisli periods and nearly 
always high up in the air over the tree-tops in forest country with 
occasional descents into the open spaces. The males are fond of 
basking on the tops of high trees in the hot sun for hours at a time, 
sifting with the wings closed or very slightly opened, taking occa¬ 
sional short flights after another mule of the same species, when both 
will sometimes mount high up into the air chasing each other in 
..circles until they disappear in the distance for a time, or after another 
butterfly of another species, or for mere pleasure, to return again to 
the same leaf. They will come to the earth in hot steamy places in 
the beds of nallas on sunny days to imbibe the moisture on particular 
spots of sand or earth and will visit all sorts of refuse for the same 
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purpose, especially such us smells strong and rotten. The females' 
are rarely seen compared to the males; they keep to the thicker 
parts of the forests and do not bask or indulge in pleasure-flights, and 
imbibe nourishment from the sops of trees and fruits. Neither males 
nor females are ever seen at flowers. The insect is distributed in 
India from Lower Bengal to South India, and occurs nowhere else, 
though a very similar butterfly, C. psaphon , inhabits Cey lon. The 
larva has various food-plants ; Saccopetalum tomeniomm , II., a largo 
tree belonging to the Anonacecc being one of the Commonest. : this is 
related to the Custard-apple : another is Aglaia lid omits, Talbot, a 
relation of the Necm’s and Tamarindus indiva , L., the Tamarind, 
though the last is not a favourite. 

3$. Charaxes fablus, Fair (PI. 1>, fig. 18).—Male ami female upper aid* 
black ; basal area of both wings brownish. Both wings crossed by a conspi¬ 
cuous sinuous discal series of sulphur-yellow spots, separate on fore, continuous 
on hindwing and a subterminal series of similar smaller spots, often incom¬ 
plete towards apex of forewing. Discal spots increase in size posteriorly,that in 
interspace 1, being largest ; on hindwing they are subequal, but those in inter¬ 
spaces 7 and 8 are paler, almost white. Forewing has also a sulphur-yellow spot, 
at lower apex of cell and a costal one obliquely beyond, traversed by vein* 8 and 
9. Hindwmg with a terminal incomplete line of spots posteriorly ending in a 
larger blue spot at tornal angle. Under tide lilaoine-grey ; basal area with two 
series of interrupted brokon black lines ; discocellulars black ; discal spots and 
those beyond apex of coll on forewing as on tippersidc, but white, diffuse out¬ 
wardly and inwardly margined by short black lines. This is followed by an 
irregular sinuous transverse row of ochraceons spots surrounded by black 
shading, crossing both wings ; on the fore wing the lower spots are margined, 
beyond the black, with diffuse white and, on the hind wing, the posterior spots 
are margined inside by white funnies. The hindwing bears, in addition, an 
inner subterminal series of white dots followed by an outer scries of ochrace- 
ous spots lined inwardly black, then a few white spots and terminal black line. 
The tails of hind wing are well developed, longer somewhat in the female, 
slightly sharper in the male. Exp, 82-92mm. 

Larva,— The body is subcylindrioal, thickest at middle with the anal end 
square, flattened, with a small conical, round-topped tubercle or point at each 
posterior ; angle, about equal in breadth to the neck ; the head large, flat, more 
or lea® hexagonal with slightly convex face furrowed shallowly and broadly 
down centre, the surface rugose ; on margin there are small simple spines and 
four horns lying in the same plane as the face, the two central horns pointing 
straight up on vertex, separated at base by a distance equal to breadth of faq$> 
at eye-level and as long as breadth of head at middle; the outside ones, rising 
from a point J of the length of faoe from vertex of head, grow out, up and 
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•lightly back, the curve being very slight, and roach only the level uf head 
vertex : they are equal in length to half the centre ones ; the outer margin of 
these side-horns bears three simple spines, the bottom one the longest, the 
margin of head beneath these horns has two or three small spines ; between 
the vertex-horns are two moderately large, sharp spines, one on each side 
of dorsal line ; tho colour of head is groen like the body, the jaws are 
rose-coloured, sides of head just above jaws with a rose coloured skprt stripe 
in front of which is a yellow stripe reaching to base of lower horn ; colour of 
oentrai horns green covered with small tubercles bearing each a fine semi- 
ad pressed seta ; tho side-horns rose-coloured with tuberculous surface also : 
the central horns are round-topped, the side ones bluntly pointed. The seg¬ 
ment 2 is much narrower than head ; the anal segment is tho narrowest part 
of the body. Surface of body covered with irregular vows of small yellow 
light tubercles, hemispherical in shape, each bearing a small white seta bent 
back at the tip, a golden-yellow subspiraculai band composed of rather large 
hemispherical tubercles oaoh bearing a small recurved seta : this band not ex¬ 
tending to segment 2, Colour of body dark groen with, sometimes, a large 
white circular mark dorsally on segment 7 which may occupy half tho width 
of segment or less, or may be entirely wanting or be reduced to a small rose* 
coloured spot. L : 45mm. ; B: 7mm.; L.of middle horns: 4mm.; of outer 
horns: 2mm. 

Pupa .—The shape is like that of Ch. hnna only a little more elongated. 
Head square in front and convex transversely above, fiat below, broader behind 
than in front. Wings slightly expanded parallel to each other from 
middle of thorax to sogmeut 7 ; body is broadest at segment 8, 
the distance from end of wings to cremaster is only -j tho total length 
and that part of tho pupa is more oc less hemispherical in shape, the 
cremaster being fixed well the ventral side of the apex of the sphere, or these 
abdominal segments are broad dorsally and narrow ventrally which is saying 
tho same thing : tho cremaster is nearly perpendicular to the longitudinal axis 
of body and is moderately long, strong and square in transverse section ; at 
its base on each side are three spherical little tubercles as well as two some¬ 
what flattened ones in front: 8 in all; spiracles green,oval with a white 
central slit. There is hardly any constriction ; the thorax is long, convex to a 
small degree and with a tendency to dorsal enrinat.ion. The surface is finely 
rugose under lens, somewhat shiny. The colour is grass-green ; a minutely 
marbled white lateral abdominal line ; another white line above spiracles ; 
front margin of head continued over shouldeis along wings to segment 7 also 
white ; cremaster and its tubercles reddish brown. L : 13mm ; B. 8mm, at 
thickest part. 

Egg —Spherical, with longitudinal ridges fine ; colour translucent yellowish 
with a broad dark red irregularly margined zone round the upper half. 

Habit#* —The eggs are laid on the uppemde of a leaf in the hot sun. 
The larva lives on the upperskle of a leaf making u, bed of silk to 
14 ' 
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which it returns after feeding each time ; in the first stage, 
immediately on emerging from the egg, the two anal points 
are comparatively very long, curved inwards and slightly upwards to 
resemble the fine thorns of its food-plant, Waqaiea npieata, their 
length decreasing with each moult The larva likes the sun and 
lies fully exposed to it. The pupa is formed under a leaf affixed to 
the undor-suWaoo or from u stalk, twig, &c. The butterfly is very 
active, strong on the wing and fond of basking on the tops of trees, 
choosing very generally a dead stick where it sits with its wings 
-dosed, u point of vantage from which to chase passing rivals ; acting 
very much in the same maimer ns CL immu It is a butterfly of the 
plains ns much as of forests and hills and is found in the Hima¬ 
layas from ( 'hamba to Sikhim, in Oudh, Bhutan, (Wtral Pro¬ 
vinces, West and South India, < cvIon, Burma and Tenasserini. 
The food-plant of the larva is commonly Tamarind, the Tamarindm 
ludma , L., of the botanists belonging to the family /jCfjnmitmea* ; 
also Watjatw spLala, Dnlz., of the same family, 

36 , Eulepis attmmas, Drury {vide PI, I)., fig. 19.)—Male and female upper- 
side black. Fore and hindwing with a discal broad transverse area from 
below vein 4 in forewing to vein 2 on hindwing, a moderately large spot in 
interspace 5, a minute preapical dot beyond in interspace (5 on forewing and a 
subterminal row of spots with a few spots beyond thorn on the tornal angle of 
hind wing : pale yellow, sometimes with an oehraceous, sometimes with a green 
tinge. The discal area of forewing nearly as broad in interspace 3 as on 
dorsal margin, on hindwmg narrowing to a point on vein 2 at two-thirds its 
longth from base. Length tails touched with bluish grey. Underline with 
discal yellow area and spot in interspace 5 as on uppemde ; base and oostal 
margin of forewing to apex and base and dorsal margin of the hindwing 
broadly lilaoine-brown, with two small black spots in cell on fore wing. Border¬ 
ing the transverse discal area on the innerside, where it is margiued with 
black lines, and above, is a broad curved chocolate band continued more 
narrowly along outer margin of discal area ; beyond this 011 the forewing is a 
concave series of dusky black lunulos; finally on the hindwing there is a 
subterminal series of internally white-bordered black spots followed by an 
obscure oehraceous terminal line and above the tornal angle a slender 
transverse black line from vein 1 to dorsal margin.—-Exp. 64-85 mm. 

Zarcor-Body subeylindrical up to anal segment which is flatened on 
dorsum, square out at end, the lino boing however somewhat concave, over¬ 
lapping clampers, hardly pointed at corners; body fattest at middle, head large* 
.segment 2 narrower than it. Head hexagonal seen from in front with 
slightly convex face and margin sot with spines and four horns, the lower 



COMMON BUTTERFLIES OF THE PLAINS OF INDIA . 661 


pair originating half way up side and more or less straight, reaching just 
beyond vortex of head and directed outwards at an angle of 46° with 
dorsal lino of head ; the middle pair also straight at first, curved inwards 
at tips, longer than head, is high, double the length of outside pair ; both 
pairs of horns spiny along outside and inner edges, the spines on outside of 
lower pair continued on to cheeks to the number of three ; between inner 
horns are two small points ; all spines are small, simple and sharp ; colour of 
head is green, striped paler longitudinally, jaws reddish, eyes black, head 
and horns covered with small, low, shiny, smooth tubercles, largest on horns. 
Body surface covered thickly with minute white tubercles. Spiracles of 
ordinary size. Colour of body a dark yellowish green, the belly light green : 
legs yellow ; on segments 2 and 3 is a narrow yellow band along hinder 
margin continued on to base of leg by a broader white one ; segments 4-11 
with nearly always a diagonal whitish band from hinder margin dorsolaterally 
to front margin bolow spiracle and thence on to base of pseudo leg of next 
segment preceding it: these bands do not. meet on dorsum, but the ends 
are connected over back on each segment by a transverse row of small yellow 
tubercles near the hinder margin of segment; bands on segments 6, 8, 10 
are considerably broader than those on other segments and are white bordered 
anteriorly with black : most of them arc more or less suffused with green 
towards the dorsal region ; some of them may bo faint or wanting. L. 
41 mm,; B. 6 mm.; L. of middle horns: about 4 mm.; of outer: over 2*f> ram. 

Pupa. —Head square in front forming an edge that is slightly higher at the 
ends than in the middle. The pupal breadth increases from this edge up to 
segment 7, the ventral line being straight, and is bent in very slightly about 
the centre of wings ; thorax, segment 2 and head have the dorsal lino ft 
curve, starting at right angles to the ventral line and becoming, at hinder 
margin of thorax, all but parallel with the longitudinal axis of pupa or its 
ventral line after which the dorsal outline continues, slightly ascending to 
top of segment 7, where the transverse section of pupa is a circle more 
or less and tho remaining portion, segments 8-14, amounting altogether to 
little more than { tho total length of the pupa, forms a hemispherical piece 
with the cremaster fixed slightly ventrally of the apex ; this cremaster is 
strong, rectangular and grooved abovo and below, is laterally buttressed at 
the base and has the bunch of suspensory hairs at its extremity ; on each 
side of each buttress is a small yellow-brown, spherical tubercle and one 
more in front of each pair: in all six spheres, four at base of cremaster and 
two in front: these last two nearly touching. Spiracles prominent, oval and 
brown. Tlie body is broadest at segment 7. Tho colour of the pupa is a yellow- 
green, slightly darker on the wings, striped, banded and dotted with white ; 
a double subdorsal striped and dotted white band, tho central lines nearer 
together on abdomen than on thorax and thinner; a lateral and supra* 
spiracular simillar band, the latter not produced on to thorax ; inner margin 
of wings and underside of head also white and interrupted bands of white 
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indicating the nervures on wings; cremaster brown. L: 20 mm.; B : 7 mm« at 
broadest part. 

Habits .—The egg is laid in a sunny place on the upperside of a 
leaflet and the little larva, on emerging, immediately proooods to 
make a bed of silk for itself on the upperside of the same or another 
leaflet to which it returns after feeding each time ; when it grows too 
large for one bed it makes another, soon requiring three or four or 
more leaflets to rest upon ; it often rests with its legs and the pseudo- 
legs on each side of the central pair as well as the olaspors off the 
surface, the true legs bunched, head held with the horns thrown back 
and the pseudo-legs all contracted : it hits with its horns when teased 
and moves with a halting motion spreading abundance of silk. The 
type of colouring : green with diagonal parallel white or light colour¬ 
ed lines acts protectively, reproducing the effect of the Acacia leaf 
with its leaflets. The pupa is formed under n leaf or from a stalk or 
twig and hangs firmly, somewhat rigidly. The imago is somewhat 
variable in the breadth and shade of the discal band, in the darker or 
lighter shade of the general colouration and in size, due somewhat to 
season, also to locality. Consequently three or four species have been 
made out of the one by different authors. The insect extends through¬ 
out the Himalayas and in the hills of Central India ; throughout the 
rest of India in suitable places ; Assam, Burma, into the Malayan 
sub-region. It is plentiful round Bombay uml in the Deccan in the 
wooded parts, for it is more of a forest insect than ( 7i. fahiux ; it has 
much the same flight as that insect, but keeps nearer the ground, 
flying along the edges of glades in the jungles, a long walks, paths, &<:*., 
where it may be found basking low down near the ground on a leaf of 
a shrub or small tree in the sun. The females are much more rarely 
met with than the males, because of different habits already referred 
to under CL hnna . Neither sex visits flowers but sucks the sap of 
trees and fruits, are attracted by carrion and high-smelling substances, 
and the males may he found sitting in moist spots on roads and in the 
beds of uallas on hot sunny days imbibing water from the soil. The 
food-plants of the larva may be said to be all Legum/mseo*, though a 
caterpillar was once found on a species of (?m«a, Known food-plants 
are Pome/ana regia, Bojer, or Gold Mobur ; Acacia pennafa , Willd. 
and A. eatsiu, Lam., both species of climbing Acacia with thorns; 
and the thornless tree Albkzia Uhbek , Benth., known as Siras. 
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37 * Btlleplg Sctarelberl, Godart,-~- Male : upperside black glossed indigo 
♦blue or light green at base of wings. Fore and hindwing with a broad white 
'discal fascia from interspace 4 of forewing to just below apex of median vein 
in hindwing where it narrows to a point. On the outer side on both wings 
this fascia has an irregular border of smalt-bluo which is narrowest auteriorily 
on both wings broadening out posteriority. A white rectangular spot in inter¬ 
space 5 of forewing and white speck above it. Hindwing: a subtorminul row 
of small white dots, a terminal row of deep ochraceous spots and some smalt- 
blue markings on tho tails and margins near the tornal angle. Under tide pearly 
white, broadly brownish pink along the dorsal margin of tho hind wing. Fore¬ 
wing : two blaok spots at base of cell ; a broad olive-green band edged on both 
sides with black, followed by a discal bluish-white band as on the upperside and 
beyond it by a transverse series of black lunulcs placed on a purplish ground ; 
a lunulo in interspace 1 half obliterated by a large black spot; apex and 
terminal margin broadly olive-green. Hindwing : abroad black edged trans¬ 
verse olive-green band in continuation of that on the forewing, terminating 
.on vein 1, followed by a discal, broad, posteriority narrowing white fascia 
as oil upperside. Beyond this a postdisoal series of deep Indian-red lunules, 
placed on an olive-green ground and margined inwardly by a broad interrupted 
black line ; finally a subterminal narrow green band and terminal ochraceous 
lunules. Tails black, touched with smalt-blue ; above tornal angle a black line 
from vein 1 to dorsum. Antennw, head, thorax and abdomen black ; thorax 
und abdomen on tho sides and beneath whitish. Female differs very slightly 
from the male ; can bo distinguished by the greater width of the discal fascia, 
also by the two spots above it being joined to it and larger ; by superior sise 
and by the tails being somewhat broader and slightly less pointed. Exp. 
92—116 mm. 

Larva (vide Pi, I., fig, 4.)—The larva emerges from the egg about the 7th 
day after it has been laid. The horns of tho head are soft, bent down and 
somewhat stunted looking but soon become erect and hard. The little cater** 
pillar proceeds at once to make a meal of the egg-shell and then lies quiescent 
on the leaf for some hours before commencing to feed on the edge. It is at 
first of an olive green-brown colour with what seems, to the naked eye, a 
lateral row of minute white dots, one to each segment; but which are really 
little light-coloured tubercles each surmounted by a minute hair: these are the 
dorso-lateral tubercles ; the subdorsal and supraspiracular ones are also there 
but are at this stage coloured like the larva. The head is large with four well- 
developed horns as in the adult but slightly longer comparatively and supplied 
with the same tynes as in the adult as well as the two points on head-vertex 
between the middle pair and another between each middle and lateral horn ; 
the colour of head is dark red-brown with the lower park of the face orange* 
brown. The tail points arc as in the adult but they are longer and red-brown 
in colour; the shape of the anal segment is the same also; segment 13 is 
large and distinct; segment 12 has a lateral large shiny swelling : the apiraole. 
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Soon the larva becomes green, minutely spotted with yellow after feeding on 
the green leaf for sometime ; the white tubercles become light green as well as 
the others; there is no sign of the dorsal crescent mark dentally on segment 
7. The size of lam is 6 mm, growing to 10 mm. in seven days. Af ter the 
first day it takes up a position in the centre of the leaf near the point on the 
upperside, covering the placo with slight carpet of silk-web. 

In the second stage the length and breadth are the same at the beginning: 
10 mm. by 2 mm,; the head is much bigger of course with the horns more 
spreading, the colour being light brown ; with the hinder border of anal 
segment dark red-brown ; the tail points are comparatively shorter and more 
divergent; the anal segmont yellow along its extreme hinder border (also at 
end of first stage), the points tipped dark. The colour of the body is green 
with four transverse rows of minute tubercles separated, each row from the 
next, by a thin, depressed line the tubercles as at end of last stage ; the charac¬ 
teristic dorsal mark on segment 7 appears but is very minute and hardly visible 
in some larvro; the tubercles and dorsal mark are whitish, the latter with a 
yellow tinge. The larva now sits with its front half raised from the surface it 
rests on, the true legs bunched. The size of the larva at end of this stage is 
15mm. or 16mm. by 3mm. 

The colour some time after the next change of skin is a fine dark green, 
the dorsal mark on Begroont 7 trapeze-shaped, broader than long, with a 
narrow, short, continuation forwards in centre ; light yellow in colour with the 
front margined black; the head light brown-pink, bases of middle horns 
darker, anal segment shortly and broadly fish-tail shaped, tho hinder margin, 
however, straight between the diverging points, the segment margined yellow 
at end with the points reddish-brown ; a fine yellow subspiracular line divid¬ 
ing the dark green of dorsum from the greyish ventrum from segment 5 ter 
anal segment. 

In the fourth stage the dorsal mark on segment 7 is as in the mature larva ; 
crescent-shaped, yellow, the ends of it pink set with little opalescent tubercles, 
bordered in front by a thick black line. Head green with a yellow border 
from base of lower horns round the jaws, the horns dark red-brown, covered 
with little yellow tubercles; face smooth without tubercles; the hinder 
margin of head dark red-brown. The anal segment is now fiat dorsally, the 
points short, stout, blunt and divergent ; trapeze-shaped, tho longer margin 
being the hinder one. There is a yellow line from each tail-point to segment 
6 , subspiraoular, dividing the rich dark-green of the upper parts from the de- 
lioate bluish-grey of the ventrum; the tail-points are pinkish-brown at ends 
the hinder border of anal segment yellow ; there is a narrow jet black collar 
on front margin of segment 2. The size at commencement of this stage was 
22mm. by 4'&mm, 

At the end of the final or 5th stage the larva has the same colour as in the 
last; the dorsal mark on segment 7 also the same, yellow-greenish in colour^ 
truncated at tips obliquely forward, the horns of the crescent touching ther 
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anterior margin of segment, the apex of tho curve being [ the breadth of 
segment from its hinder margin ; the mark gradually become* white toward* 
the points whioh are suffused with pink and set with tubercles which are 
irrorated with red and blue like opals ; the mark is bordered narrowly with 
blaok. Tho anal segment is still more like a fish's tail than in the hist stage 
though the points arc equally short and blunt and stout. Segment 2 is black- 
brown on front margin, then black, then green like the rest of the body: 
there is a white, raised, linear collar at front margin of segment {1 separated 
in dorsal line by a streak of body-colotir and reaching § of the way down each 
side of the segment. Tho larva is like that of Ch, imna except that the horns 
are somewhat thicker, darker in colour, the cheek spines are stronger, the 
span of the horns greater. L : 7(>min.; B : 10mm. 

Pupa (W/'tf PI. I., Fig. The shape is identical with that of Ch. imna , the 
colour also, but the spiracles are brown-red and there is some similar colour on 
the underside of head. L : 21 mm.; B : 12mm.; or larger in the same propor¬ 
tion, the females being the larger: some larvie are very nearly 90mm. in 
longth. 

Habits. —One to four eggs of the type of those of Ch . imna are laid 
on tho top of a leaflet, always singly and generally only one, in thick 
jungly places whore the bush is either entirely open to the sun or 
under the checkered shade of high trees, and very often quite low 
down near the ground. The larva when fairly well grown makes a 
nest composed of a web-carpeted bed with a few leaves drawn over as 
a roof and generally in a thick hunch of leaves whence it sallies forth 
every evening to feed on the leaves of branches some distance from 
the resting place. After each moult the larva eats its oast skin in 
the usual way. Just before ousting the skin, the new head appears as 
a light brown piece, in the place of segment 2, with 2 subdorsal brown 
pink stripes under the skin, quite smooth and without anything to' 
indicate the position of the horns; the old Lead gradually gets pushed 
to the point of this piece in front, the stripes become by degrees pinker 
and pinker in colour, the larva begins to inflate the front part of the* 
body slightly at longish intervals : then the pink stripes swell ever 
so slightly, especially the side ones, the new head-margin commences 
to appear as a brown band dorsally : then, suddenly, with a heave 
and a sudden jerk or two, the skin parts in the dorsal line and the 
whole new head bursts through the aperture quickly, the skin being; 
pulled back by wave-like motions of the larval body from in front 
ba^kw^ards. On first emergence the head is a light brown squarish 
piece with a deep furrow down centre with each lateral horn lying 
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folded on to the face and bright rose-coloured, the middle ones lying 
along the margin of head between their own bases and the bases of 
tile lateral horns: these horns are the pink stripes seen under the 
skin before emergence, the faoe being doublet! back along its dorsal 
line; the head then is inflated by successive breaths of the larva 
. and broadens out, one horn suddenly detaches itself from the head- 
surface, then another, gradually straightening out more and more with 
the breathing, growing somewhat in length though not in girth and 
assume their final shape, each little spine existing from the beginning 
-and detaching itself from a surface it lms been folded against as did 
the hole born : the luce flattens and broadens out : the old head is 
rubbed oft* the mouth, where it adheres after the skin has burst away 
from it by friction against the leaf-surface and the whole business 
is ended up by a thorough cleaning of the new mouth against the same 
surface. The cast skin, thin and white in a heap at the tail end on 
the leaf where it is attached by the claspers to some web, is then 
completely devoured. An egg laid on the 19th of October produced a 
larva on the 25th; this larva moulted the first time on the 2nd of 
November ; the second time on the 14th ; third on the 2(>th ; fourth on 
the llth of December ; fifth on the 20th ; changed to pupa on 25th 
January and the butterfly appeared on the 17fh of February, which 
gives seven days in the egg ; exactly three months as larva, but these 
were calendar months, amounting to 13 weeks ; the pupal stage lasted 
23 days. Three eggs obtained on the 28th July produced larvae on 
the 4th August: these moulted on the llth ; one moulted for the 
second time on the 18th, two 15 hours later ; again two moulted on 
the 25th and for the last time about a fortnight later. These larvae 
took only two months to grow ; the pupal stage lasted a fortnight. 
In the one erase the butterfly emerged four months after the egg woe 
laid ; in the other the period was only two months and three-quarters* 
The monsoon insect was small and dark, the other large and lighter. 

The pupa is attached much in the same way as that of CL mm { 

♦ the imago has the same habits for male and female, but is even more 
seldom seem on or near the ground* The butterfly has been obtained 
in South India; along the Western Ghats; in Assam, Burma, 
Tenasserim and extends to Java. It is probable that it is even more 

* widely distributed, but, from its habit of remaining high up and 

, keeping to high jungle, it is difficult to catch and escapes notice* 
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The food-plant of the lam is Wagatea spicata , Dak. or liourea santa - 
loidet, E. & A., that belonging to Legumimsece , this to Conneracece , 
both extensive olimbers, the former thorny with glabrous, shiny 
leaflets and long spikes of soarlet and yellow flowers, common through¬ 
out the Bombay Presidency in forest country. 

The genus Charades is Palsearetic, African, Indian and Australian ; 
Eulepia is Indo-Malayan only ; there are about a dozen and a half 
species in British India, Ceylon and Burma. The two genera are 
very dose to each other ; and in the earlier stages it would be difficult 
to stearate them ; in the imagines, however, there is a slight differ¬ 
ence of venation and extent of serration of the costal margin of fore¬ 
wing. The insects are the most powerful fliers of all butterflies as well 
as the most delicately marked, especially on the undersides where the 
combination of colours and clearness of pattern are exceptionally 
beautiful. 

38. Apatura camlba, Moore, (PI. C., figs. 15 and 15a).—Male, upperride 
deep velvety black, with three miunto snow-white preapical spots on the fore¬ 
wing, one below the other ; the cilia of both wings alternately black and white. 
Underside dark purplish brown shaded at base of wings and along costal 
margin and apex of forewing with dark ferruginous ; both wings with two 
black spots in the cell, followed by an ear-shaped mark on the disoocellulars 
and a median disoal irregular band of dark brown markings outwardly inter¬ 
rupted, bordered with lilacine ; beyond the discal area both wings are shaded 
transversely with dark brown succeeded by a subterminal dark line bordered 
inwardly with purple ; forewing with the preapical white spots clearer ; hind¬ 
wing with a small black Bubternai spot. Antennw black ; head, thorax, 
abdomen volvety black, dark brown beneath.—Female vpperside tawny brown* 
Fore and hindwing : basal half shaded and marked with brown followed by a. 
transverse, irregular, brown median fascia and postdiscal brown shading like 
the underside of male ; the post-discal shading on the hindwing traversed by a 
series of dark spots ; on tko forewing by a series of three to five sub-apical 
small white spots ; a transverse series of dark lunular markings on both wings 
as in the male underside just inside the subterminal dark line. Underside 
brownish yellow with the markings as in the male, but clearer. Antennas, head, 
thorax, abdomen light brown, yellowish beneath, The wet-season form is 
darker in the underside of male and both sides of female than the dry-season 
form, and, as a rule, somewhat smaller in spread of wings. Exp. 46-S2mm. 

Egg >-~Spherical in shape with eighteen meridional ridges which Jose them¬ 
selves on top ; interspaces between ridges finely striated at right angles to. 
them. Colour dirty white with a brown spot on top and a circle of five or six 
more, $ of height towards base. B: lmm. 

IB 
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Larva.—* Shape fusiform, head email, square with two long, straight 
diverging, longly club-shaped rigid horns, one on vortex of each lobe in 
the same plane as face, separated at bases by a triangular indentation of 
vortex of head and set with two whorls of short spines, one at one-third 
of length from apex, the other at two-thirds; the anal end with two long* 
ish, diverging, conical, horny caudal processes, separated squarely at bases 
and simple, without spineB. Head has the face slightly convex, marked on 
each side with a longitudinal black line. Spiracles oval, inconspicuous, situat¬ 
ed on the green line. Surface of body smooth, without hairs. Colour is 
bright canary yellow with a lateral and spiraoular sap-green band and a dorsal 
row of 11 large sap-green spots, one on each segment 8-13, sometimes on© 
more, situated near the hinder margin of the segment; horns shiny black 
(rarely lighter), caudal points yellow, with internal side with a black line. 
L : 46mm. over all, of which the tail-points: 4mm ; the horn : 6nun. 

Pupa .—'The pupa is lengthened and laterally compressed, keeled along 
dorsal line. Head with conical porrect point on each eye, separated by the 
straight frons ; shape of head-piece trapezoidal; thorax short, dorsally highly 
carinated, convex ; another carination from top of eye runs up to just before 
apex of this thoracic carina ; wings are slightly expanded from the prominent 
shoulders to posterior margin of segment h in a sharp line; the abdomen is 
laterally much compressed and highly keeled in dorsal lino : the carination 
starting from dorsal surface just after construction behind thorax runs up to 
form a large, triangular, laterally compressed tooth on segment 7, which is the 
highest part of pupa, whence the carina diminishes in height to anal end, each 
segment 8-10 and 11 having a small carinal tooth dorsally as well as segments 
6 and 6; greatest breadth is at shoulders ; the ventral line is straight from head 
to end of wings, or slightly curved, the part thence to cremaster is also straight 
but inclined to the other part at an obtuse angle. Cremaster triangular, 
extensor ridges very strong. Spiracles of segment 2 not distinct; rest oval, 
raised, light in colour with a striated small boss under those of segments 9 
and 10. Surface of pupa smooth, somewhat Bhiny, striated finely diagonally 
on dorsum and transversely on ventrum. Colour green with the dorsal carina 
tipped brown ; ventrum glaucous green. L : 21mm.; B: 7mm, at shoulders ; 
H : 8mm. at apex of carina on segment 7. 

Habits . —The egg is deposited on the underside of a leaf in a shady 
spot in jungles, preferably near water or damp ground and low down, 
up to 5 feet from ground. The larva lives on the underside of the 
leaf on a bed of silk, always fully stretohed, generally its face bent down 
against the leaf-surface so as to bring the horns to point straight out 
in front and two or three small ones are sometimes found on one leaf. 
The pupa is formed, after wandering, on the underside of some leaf pr 
stick and hangs rigidly parallel to the surface, for which reason the 
suspensory surface of cremaster is longer than broad. The butterfly 
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is Gonfined to jungle country and hilly regions and is plentiful in some 
places on the Western Ghats in Bombay and will probably be found 
at Mahableshwar and Matheran or in the Thana hills. The male 
basks in shady places, low down on bushes or higher up on trees, 
sitting with wings well opened, but is restless and does not remain 
long in one place and is quick of flight; the female does not bask 
but may be found fluttering about in thick places laying eggs; 
neither of them go to flowers. Colonel Bingham considers A . camiha 
to be a southern race of the northern and eastern A. jyarisatis ; the 
former inhabits Southern India and Ceylon. The food plant is Cellis 
letrandra, Roxb., of the family Urticacea s. 

Apatura is represented in both hemispheres. 

39 . Eurlpus constmllis, Wutw .—Male upperside : forewing black with 
the following white streaks and spots: a long streak from base, outwardly 
broadened and diffused in interspace 1 ; a short slender streak in cell 
with a minute elongate spot below it; a broad, abort, very oblique 
median band broadly interrupted in the middle ; an oblique short row of 
slender paired streaks beyond in interspaces 3,4,5, followed by a more 
complete postdisoal senes of similar streaks from costa to interspace 2 ; 
and a terminal row of small dots becoming obscure streaks towards apex. 
Hind wing white, traversed by the black veins with the zevmen anteriorly 
narrowly, posteriorly broadly black, the broad portion traversed by a sub- 
terminal series of four or fivo crimson spots and beyond by a terminal 
row of white spots. Underside similar; the markings broader, larger and 
more clearly defined, the hind wing with a small patch and two spots of crimson 
at base. Antennae black ; head, thorax, abdomen black above ; head, thorax 
beneath, abdomen on sides and beneath marked with white. Female upperside: 
forewing similar, the white streaks much broader, single, not paired. Hind, 
wing similar also but the black on the terminal margin not at all or very slightly 
widened posteriorly, entirely without the crimson spots: there is instead a 
marked dilatation of the black bordering veins 2 ,3, 4. Underside similar to the 
upporside. Exp. 70-88 mm. 

Egg .—The shape is that of a dome, somewhat higher than broad, narrower 
at absolute base than just above the same ; with 21 or 22 , generally the former, 
rather smooth, fine, transversely rounded ridges from base to near apex where 
they lose themselves in the surface, becoming thin at the same time ; the inter- 
apaoes between these ridges are six times as broad as a ridge on the greatest 
diameter of the egg and extremely finely rayed at right angles to the ridges. 
The colony when laid is green, becoming reddish at top the day before exclu¬ 
sion of lam, the red being the head of the caterpillar, then blackish all over 
B; 1 mm.; H: only a little more. 

Larval The larva is very like that of Apatura iris or the English Purple. 
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Emperor butterfly. The body is limaciform, thickest, in middle, decreasing 
gradually to the narrow hinder end which terminates in two nearly parallel, 
conical processes about 2 mm. in length bearing short hairs ; also decreasing to 
segment 2 which is about the same breadth as body at segment 12 front 
margin and about the same breadth as head though somewhat lower. The 
head is nearly square but somewhat higher than broad ; the face almost flat 
each lobe surmounted by a stoat cylindrical horn which is slightly longer than 
head is high ; the horn has a few short, yellow spines before middle and is 
bifurcated shortly at tip ; the horns are in the same plaue as face and diverge 
at an angle of 35° being somewhat widely and squarely separated at bases ; on 
the hinder vertex of head between horns are two conical small red-brown 
spines ; along the side margin in continuation with outside face of horn are 
three sharp spines ; surface of head otherwise smooth and shiny ; colour of 
head dark green with a long, narrow triangular, white clypeus, a white band 
from base of each horn running down face along sides of clypeus to jaws, 
another white band separating face from cheek, spines on horns and vertex 
of head are tipped with black. Surface of body is dull and rough, each 
segment set with seven transverse rows of minute, conical, yellow tubercles. 
Spiracles flush, oval, rather large, light green with very narrow, shiny black bor¬ 
der and a thin white central slit. Colour of body is dark green with a red spot 
in the spiracular region of segments 3, 7, 10 and on the common margin of 
segments 12 and 13, those on segments 7 and 10 larger than the other two; 
the yellow tubercles each surmounted by a short hair; a small brown dot 
or two next each spiracle. L : 42mm. over all ; L, of horn : 5mm.; of caudal 
points 2mm.; B of body at base of caudal points: l*5mm. ; across head : 4mm. 

In the first stage, after coming out of the egg, the larva has a very dark 
chocolate-coloured head and a green body set with minute white, prominent 
tubercles, each surmounted by a short, erect, light hair besides being 
spotted obscurely with white in rows, most evidently on the front 
segments of body. The head is round without hems of any sort, with a 
deep, fine, impressed central lino to apex of the ordinary-sized, triangular 
clypeus where it splits, still impressed, to form the boundary of the latter; 
the surface is convex, finely honey-combed rugose. The tail-points are 
rather long, stout, conical and diverging, with the flap between their bases, 
L: 6mm.; B: <)• 76mm. 

In the second stage the head has become square with two cylindrical horns, 
as long as the head is high, one to each lobe-vertex, diverging strongly, 
inclined slightly forward over the face-plane, coarsely bifid at extremity, with 
some sharp tubercles on stems ; clypeus triangular, rather small; surface of 
head rugose with two thick, blunt tubercles on hinder margin below horn- 
base ; surface shiny; colour dark red-brown, except centre of clypeus which 
is green. Body surfaoe slightly shiny , the tubercles numerous : the spots of 
last stage each surmounted by a hair: there are four transverse rows to each 
segment. Colour of body green with a large yellow dorsolateral patch on 
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front margins of segments 6 and 8 and a smaller one, circular, on the other 
segments surrounding base of subdorsal tubercle ; a still smaller one surround¬ 
ing bases of dorsolateral, supraspiracular and subspiraoular tubercles which are 
all there; the rows of tubercles are light in colour; anal flap and belly 
whitish ; tail-points comparatively the same length which is that of a single 
body segment. Belly slightly hairy laterally. L :11mm.; B: l*75mm. at 
end of stage. 

The third stage is nearly the same as last except that there is an extra 
spine on head-margin below the horn : three below each other, the upper, 
longest and curved, besides a row of four pointed and short spines in a plane 
behind the horns ; surface of horns finely haired and rugose, shiny, with 
two spines on oach side of each ; surface of head shiny, pitted finely ; colour 
of head light green with a dark brown stripe down face of each lobe, vortex 
dark brown as also base of horns ; horns and spines otherwise all yellow ; 
base of clypeus yellow in centre; eyes dark brown ; labrum whitish ; jaws 
dark brown ; antennal joints both yellowish. Spiracles white, oval, flush, of 
ordinary size. L : 14mm.; B : 3'5mm. 

Pupa ,—The pupa is also like that of Apatura iris. Looked at sideways 
the shape is that of a section of a circle, the straight ventral' line subtending 
a quarter-circle curve formed by the highly convex dorsal line ; the abdominal 
segments are laterally much compressed and highly carinated in the dorsal 
line, the carina being thin. The breadth of pupa is the same from shoulders 
to segment 8 and a twice as high as broad in the middle ; segments 4-6 are sepa¬ 
rated slightly in the dorsal carinated edge and segment 6 is the highest part of 
the curve ; the transverse section in middle of pupa is pear-shaped. The head 
has two strong slightly diverging, conical points, narrowly separated at the bases 
and about l*5mm. in length, about half as far apart at tips as the pupa is 
broad in the middle ; the width increases ovonly in width from head to should¬ 
ers which have each two small tubercles; the thorax or segment 3 is transversely 
convex ; the cremaster is stout, triangular, flattened above and below. The 
surface of the pupa is dull, transversely wrinkled all over under the lens ; there 
is a low, indistinct ridge from each head-point running on to the thorax and 
the lateral edge of pupa from shoulder to segment 4 is a ridge. The spiraeles 
are depressed, oval, colour of the pupa. Colour of pupa green, densely streaked 
with white on the thorax and head, more obscurely elsewhere ; dorsal carinal 
edge and wing-ridge are yellowish ; a prominent brown yellow rugosity along 
spiraottlar lino at hinder margin of segment 7. L: 29mm. over all; B : 8mm. at 
middle ; H : 12mm. at segment 6. 

Habits .—The egg is laid on the upperside of a leaf or near the edge 
on the underside* The larva eats the egg-shell immediately after 
emerging and then proceeds to make a bed of silk somewhere on the 
upperside where it lies. Having grown somewhat it betakes itself to 
the midrib, lying along it near the point, covering the surface of leaf 
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there with a thick carpet of silk; over this carpet it weaves a network 
of silk free from the bed beneath, a sort of hammook across the some¬ 
what doubled leaf and rests thereon with its faoe turned down in the 
same plane as vent rum, so that the horns are directed out in front and 
rest on the subtending wob-surfaoe also. When about to pupate the 
larva wanders, finishing up on the under surfaoe of some leaf, where 
it undergoes the transformation. The pupa is stoutly and rigidly 
attached by the tail so that the ventral surface is nearly parallel to the 
leaf. The imago is a jungle butterfly confined to the hills but is found 
on the sea-coast in the South Konkan wherever the foodplant exists: 
at least the female is, though rarely ; the males bask on the tops of 
high trees on the hill-tops with the wings slightly opened and have a 
fluttering flight like the day-flying Zygcenhlce. The females fly like 
danaines whioh they resemble very much. Euripus is an uncommon 
insect, but may occur anywhere along the Western Ghats for the food- 
plant of its larva comes up in freshly cut forest clearing wherever the 
rainfall is not deficient. This foodplant is Trema orientalis , Blume, of 
the family Urtkacem, an extremely rapidly growing plant, reaching 
the state of a small tree, the wood extremely soft, useless, the leaf like 
the leaf of a nettle, the young shoots rosy red, the foliage somewhat 
scant. The insect occurs in the Himalayas from Sikliim to Kumaon ; 
in Southern India ; Assam, Burma, Tenasserim. 

Euripis consists of 2 species extending from Sikliim eastward 
through Assam, Burma, and Tenasserim to China and southward to 

the Malay Peninsula and Sumatra. 

40 * Dophla laudabllfs, Srmnh .—Male uppereide dark metallic green, some- 
imes with a yellowish tint in the cold weather or in old specimens ; cell with 
two median sinuous, short black lines across it with a crimson spot between 
them ; two similar lines beyond on each side of discocell ulars, followed by a 
dark irregular transverse shading between the veins ; beyond this the costa is 
broadly greyish white with a silvery lustre up to just before apex of the wing, 
spreading down diffusely but not extending below vein 6 ; apex and termen 
obsourely dark. Hindwing: a slender black loqp in cell and a very obscure 
disoal and subterminal macular dark band. Underside sap-green, suffused 
thickly with plumbeous-grey. Fore wing: the transverse blaok slender lines and 
crimson spot as on the upper side ; a very obscure subterminal series of dark 
spots parallel to terminal margin. Hindwing: three crimson spots enoiroled 
by slender black loops near base and a very obscure subterminal series of 4Xrk 
spots in continuation of that on the forewing, but obsolescent posteriorly. 
Autenme brown ; head with a crimson streak behind the eyes $ thorax and 
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abdomen greenish brown, greyish beneath. Female similar, with similar mark¬ 
ings above and below, the ground-colour on upperside paler, the greyish-white 
patch on the upperside very wide at the costa, extending as a broad transverse 
band with outer diffuse and inner sinuous margin right across the wing to vein 
1 ; on the hindwing it is much narrower. Exp. 93-112mm. 

Larva.— Body limaoiform, segments well marked, anal segment in a plane at 
right angles to longitudinal axis ; segments 2 and 3 being shorter than the 
others, the former being the smaller and being muoh lower and narrower than 
the somewhat large head. This head is equilaterally pear-shaped, face oonvex, 
surface glabrous and shiny ; it is also thick. There are ten supraspiracular, long, 
conical, fleshy processes, ono to each of the segments 3-12 on each side extending 
out all round the body and lying flat on the surrounding leaf-surface : all are 
longer than the body is broad, those of segments 3 and 12 aro directed out in 
front and backwards respectively in a line with the body, those of segments 
4 and 11 diagonally forwards and backwards respectively, the rest at right 
angles to logitudinal axis of larva out side-ways ; segments 1 and 2 are 
therefore covered by the processes of segment 3, while those of segment 12 
covor the two anal segments ; for all these processes are clothed throughout 
their length with numerous fine spines, few spines, towards their extremities, 
being longest and slightly recurved at tips : the majority of the spines are in the 
horizontal plane of the processes but some short ones stick vertically up ; all 
these spines are parallel more or less and longest towards centre of each process, 
those of adjacent processes being interlaced for the basal halves of their lengths 
so that the ventral margin of larva is only dimly visible. Two transverse rows 
over dorsa of segments 4-12 of short, sharp, green tubercles behind the purple 
mark. Head green ; body also green ; the spined or featherd processes are light 
plum-coloured for the basal third of their length, followed by a white bit, then 
more than half green with the extremities white ; the dorsal anterior halves of 
segments 6-12 is plum-coloured (reddish browu-blue), the colour between the 
bases of the processes and on the whole of segments 3 and 4 being fainter than 
elsewhere ; on segment 5 there is hardly any of this colour at all; on the plum- 
oolour of segments 8—12 there is a dorsal central white annular mark, more pro¬ 
minent on segments 8 and 11 ; segments 4, 6, 7 have a white spot instead of the 
annulus, also segment 13 ; segment 5 has also a small white ring on front margin. 
The extent of purple marking, also the white, is variable and may be wanting 
on some segments ; The larva is white in colour on emerging from the egg. L : 
70 mm. over all; 50mm. without processes ; B.: 50mm. with processes ; 10mm. 
without. 

Pupa*— The pupa is an irregular 4-sided pyramid in shape standing on a base 
formed by the plane passing through the spiraoular lines on each side. The 
abdomen at centre qf segment 7 runs up into a point, the segment being 
broad; from this point one side of the pyramid runs down centre of the 
segment on each side to base at spiracles, one side down dorsal line of pupa 
towards thorax, the longest, one backwards to cremaster, short, very steep 
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and rather imaginary, the dorsal line there being without ridge or carna¬ 
tion* The head seen from above has a deep semicircular sinus on front 
margin, leaving a well developed conical point porrect from each eye, the 
margin in the dorso-ventral direction thick and rounded as also the sides of the 
head, the underside slightly convex ; the thorax (segment 3) is twice as 
long as segments 2 and 1 together, hat on side-slope from rounded dorsal region; 
lateral outline of pupa continued in a straight line with segment 2, the two 
sides diverging regularly to segment 7, i*, f the pupa increases regularly in 
width up to middle of that segment which is 2-3 the total length from front 
of head ; the width then decreases rapidly to cremaster: that part of pupa 
being more or less hemispherical on a base formed by a transverse plane 
through pupa at centre of segment 7 ; the dorsal line runs from head, with 
very little constriction (of pupa) at segment 5, up to culminate in the apex of 
pyramid in centre of segment 7, the sidos of dorsum of segments 5 to centre 
of 7 being flat, sloping evenly from edge of pupa, including a slight expansion 
of the wings, to the dorsal line ; cremaster fixed slightly on ventral Bide of 
apex of hemisphere formed by anal 1-3 of pupa, stout, oblong, somewhat 
curved, with a circle of six hemispherical small tubercles at base. The ventral 
line is slightly convex about middle, the wings being somewhat thickened at 
ends. Spiracles oval, conspicuous, yellow with black central slits. The surface 
is smooth and shiny. The colour is green, marked with a large spot at each 
corner of segment 2 behind antennae, a larger one at apex of thorax touching 
segment 4, one still larger at each shoulder, a broad band along centre of 
segment 7 including the angular sides of the pyramid, wavy in outline not 
bordered with black, anteriorly (the spiracle appeal’s as a black Bpot in this 
band): all silver bordered with black. L.: 2f> mm.; B : If) mm. at segment 7 
where the H : 1*35 mm. 

Habits ,—The egg is laid on the upperside of a leaf in a shady 
place in a nalla in the damp jungles of the Western Ghats from sea 
level up to some 2,009 feet, very generally within a few feet of the 
ground though sometimes 15 feet up. The little white egg-larvn 
settles itself down on the midrib when it emerges, making its first 
meal as usual of the egg-shell, clothes its seat with silk and feeds 
on the edge of the tough leaf: for the leaf oboseu for the egg is 
never a young one and the larva prefers them of a certain age. The 
caterpillar eats in the evenings generally and, when bigger, goes 
away to some distanoe from its bed to feed. When about to past a skin 
it will stand for hours with the front six segments raised in the air 
at right angels to the rest of body, The flight of the imago is 
powerful and rapid, consisting of downward strokes of the wings jfrom 
well above the horizontal to somewhat below it, in which latter posi¬ 
tion the inseot keeps them longest, sailing along thus. The males do 
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not bask on the tops of trees though they are found so doing down in 
the shade near the ground or even on the ground with their wings 
generally opened wide, and the females do likewise though they are 
not nearly so often seen; they both visit fruits and saps when thirsty 
but not flowers. IK laudabilis is confined to South India but is very 
like IK evelina , Stoll from Ceylon. Its foodplants are IK Candolleana , 
Wight, Diospyros melanoivylon , Boxb., both Ebonies; or even 
Anacardium occidantale , L., the Cashew-nut tree. The pupa is iormod 
on the underside of a leaf of the tree or in the neighbourhood. The 
genus Dophla is Indo-Malayan. 

4 1 * Euthalla lepldea, BulUr { toxt-fig. 14).—Male and female upperside dark 
brown, paler in tho female, with very obscure black markings of transverse 
lines across coll of both wings and an oblique diacal fascia on the forewing ; 
an ash-grey continous band along tho termenof both wings, gradually broad¬ 
ening from apex of forowing where it is very narrow to tornus of bindwing 
where it covers one-third of the wing ; cilia white ; in the female there is a 
narrow brown terminal border. Underside : malo ochraceous brown, female 
bright oohraceous ; the colours paler on the hindwing ; tho forewing some¬ 
what narrowly, the hind wing much more broadly suffused with lilacino-grey 
on the terminal margins and along dorsal margin of liindwing ; cells of both 
wings with dark brown, sinuous, transverse lines and loop-like markings ; both 
wings crossed by somewhat diffuse broad discal and narrower postdisonl dark 
bands, prominent on fore wing, obscure on hind wing. Male with a patch of 
specialised scales above vein 4 on upperside of hind wing, Exp. 70-80mm. 

Larva. —The shape is the same as that of Dophla just described, with long 
feathered processes all round from segments 3-12 except that tho feathers or 
spines are finor and somewhat irregular in length, all tipped with light yellow ; 
some spines stiok straight up and are completely light yellow in colour; the 
body is bluish green with a row of four small tubercles near binder margin of 
segments 3 to 11 and parallel to it as also a row of 2-4 about centre of same 
segments ; some small white spots irregularly disposed on tbo same segments; 
ventrum and sides glaucous blue-green ; on segments 5-10 thore is a lateral 
white blotch just behind base of processes from the anterior side of which 
rises a comparatively longish, white, pointed tubercle ; segment 3 has a small 
white cross in centre of dorsum and segment 4 has a white dorsal line ; there is 
a large white mark, more or leas suffused with soiled red-brown on segments 
5-12, pentagonal in shape on segment 5, hexagonal on tho other segments, half 
the breadth of segments and nearly as broad as long ; all the marks have a 
central blue spot; a red dish-blue stain on sides of anal segment. L: 40mm.; 
60mm. including processes ; B: 7mm.; 32mm. with processes. 

Pupa*— -The shape is the same as that of Dophla except that the head points 
and lateral and apical points of pyramid are slightly loss pointed, the former 
U> 
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perhaps shorter comparatively. Spiracles oval, small, light yellow. Colour 
green, band in centre of segment 7 over apex of pyramid gold shiny, inter¬ 
rupted broadly laterally and narrowly further on by the wing'line, enclosing a 
spot of ground-colour dorsally ; a large spot dorsally on hinder margin of 
thorax, a smaller one behind each eye on thorax, a still smaller one on front of 
strip of hindwing apparent dorsally : all gold ; eye brown. L : 18mm ; B : 
12mm. at segment 7. 

Habits «—Tho habits are much the same as for Dophla also; the 
larva lies in the middle of tho leaf not far off the ground in shady 
places in damp jungles in the hills. Pupa attached in the same way 
to the underside of a leaf, but the larva wanders less. The butterfly 
has the same flight but is weaker on the wing ; basks in the same way 
dose to the ground, or on the ground ; the female is nearly as 
plentiful as the male, they are both fond of saps of trees and fruits 
and shun the full glare of the sun. Tho insect is found in the Hima¬ 
layas from Almora eastward ; from Assam to the Malay Peninsula, 
Orissa, Bengal, Central Provinces, Nilg.iris, Kanara in Bombay, 
Mysore and Travancore. 

The food-plants of the larva, as fixed up to the present, are Carey a 
arborea, Roxb., one of the myrtle family, growing to a medium-sized 
tree, with largo obovate loaves, nearly a foot in length, in bunches at 
the ends of the branches and a round fruit, the size of a small apple, 
and of a green colour ; distributed throughout the Himalayas to 
Assam and Burma eastwards ; in Bengal, Central, Western and 
Southern India ; and Metastoma malahathrkum, L., the Indian 
Rhododendron, a small shrub with a red flower, from which it gets its 
English name and rough strongly-nerved ovate pointed leaves found 
nearly throughout India in damp regions up to 6,000 ft. altitude ; 
plentiful in the Konkan along nallas and in the vicinity of evergreen 
forests. 

4a. Gutballa lubentiua, Cramer —Male : upper tide dark-greea, sometimes 
with a brownish shade. Forewing : a bar across middle, another beyond apex 
of oell crimson bordered with black ; a slightly oblique transverse discai series 
of small white spots from costa to interspace l, followod by a preapical curved 
row of four similar ones and a transverse subterminal series of elongate 
black spots forming an obscure band. Hindwing: a crescent-shaped black loop 
near end of cell; a curved post-discs series of four or five crimson spots out¬ 
wardly bordered black, the sub-costal the largest, followed by a subterminal 
series of velvety-black subquadrate spots, the anterior three and the tornal 
one outwardly crimson. Undertide dark purplish-brown, suffused slightly with 
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ochraceous, the markings as above bat larger, more clear and in addition on 
forewing : two small black spots at base ; basal half of costal margin crimson ; 
hindwing, four crimson, black-bordered spots at base ; costal and dorsal 
margins crimson ; another spot in the postdiscal series ; the velvety-black 
spotting of upperside obscure. Antennas dark-brown ; club crimson below ; 
head, thorax, abdomen dark-greenish brown ; beneath palpi and forelegs 
crimson, rest pale brown. Female similar, paler. Upperside forewing : the 
coll bands obscure with a broad black-bordered white band between the disoal 
white spots very large, irregular in shape. Hindwing : ground-colour suffused 
with greenish blue on terminal posterior half ; markings like in male. Under - 
nde brown, tornal half of hindwing bluish green. Forewing : marked as above 
with extra two small black spots at base and an obscure broad terminal pale 
band. Qindwing : as in male. Antenna), &c., as in male but paler ; palps 
beneath striped pink, the forelegs whitish. Exp. 68-84 mm. Female always 
larger than mal o. 

Lurva *—The shape is the same as that of Dophla exactly ; the head is heart- 
shaped, narrow side uppermost with a depressed line down centre over vortex ; 
finely haired about jaws, green in colour and dark-brown eyes and jaws. Spir¬ 
acles oval, large, light brown. Surface of body covered with transverse rows 
of light yellow, shiny, small knobbed tubercles, each with a fine, soft hair 
growing out laterally from top ; these tubercles very sparse on the lilac dorsal 
patches and wanting on the larval surface bolow the processes. Colour of 
larva above the processes is yellowish green ; segments 3, 4, 6, 7,10-12 have a 
large brown lilac dorsal patch bordered by front margin extending from 
process on one side to process on the other and stretching back ^ the breadth 
of segment, becoming slightly broader (down sides) behind ; each patch has 
a dorsal, white, small spot on front margin of segment ; segments b and 8 have 
the patch green, and it is only noticeable because of the lack of yellow tuber¬ 
cles ; processes dark-green, glaucous looking with the extreme quarter purple ; 
body under processes and ventrum white. L. 55mm. over all: of body alone, 
38mm.; of processes : 11mm.; B. 7mm. with processes, 24mm. 

Pupa .—Pupa is the same as Dophla in shape ; thorax slightly convex ; 
abdominal pyramid proportionately high, the distance from head to apex being 
longer than in that insect in proportion, the distance from oromaster smaller. 
Spiracles prominent, oval, green with central black slights. Colour shiny 
green; a large shaded brown spot at base of forewing dornlly ; a smaller one 
at base of hindwing where it appears underneath the forewing ; one before the 
former on margin of pupa, another on hinder margin of thorax dowally or not: 
all brown. L.: 19*5mm.; from front of head to apex of pyramid : 9*5mm.; H. 
at apex segment: 7* 12mm ; B. at segment: 13*4mm. 

Habit#. —The habits of larva are muoh the same as those of Dhopla 
but lubentina chooses very sunny hot places to lay its eggs, although 
the larva generally gets into the thick shades of the leaves of the 
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plant it is on ; it lies in the middle of the leaf and pupates as a rule 
on the underside of the last leaf it has been on when still feeding ; 
the pupa is attached rigidly at an angle of about 45° to leaf surface* 
The flight is the same as described for the other imagines of the 
genus, the males bask with wide-opened wings on the tops of the 
trees and generally towards afternoon, the females are only seen in 
the underwood : both distain flowers but visit fruits and trunks and 
stems of trees for sap. The insect is found in the plains sporadically 
near the hills and is distributed in the low hills of the Himalaya 
from Hardwar to Sikhim; eastward through Assam and Burma 
to Sumatra ; and in peninsular India southward from Bombay. The 
food-plants of the larva are mistletoes of different sorts ; Loranthun 
smrmla, L. and Loranthux longiflorm , Desrouss, being two upon 
which the larva has been found ; these mistletoes grow in the same 
way as our home one, that is are parasitic on trees of different sorts 
attaching themselves to the branches where they form conspicuous 
clumps of leaves. 

43* Enthalla garuda Moore (PJ. C. fig. 17$, 17a 9).—Male: upperside 
olivacoouH green-brown or olivaceous green. Forowing : two fcransvors© blaek, 
lineB at base of cell, a black loop across middle and another at end, with their 
centres dark-brown, followed by an angulafced discal dark-brown band border¬ 
ed outwardly by a series of five white spots ; two pre-apical white spots beyond 
and a broad, somewhat diffuse subterminal black band broadening over the apex 
angulated inwards in interspace 1. Hindwing shaded with dark brown at base, 
two crescent shaped dark brown loop-like marks in coll; a discal series of dar k- 
brown elongate, outwardly acute, inwardly diffuse, somewhat hastate spots 
followed by a subterminal series of small spots of the same colour, UndetAde 
ochraceous brown. Forewing : five transverse slender blaek lines across the 
cell, a black spot below median nervure ; discal and pre-apical white spots as 
above succeeded by a postdiscal series of somewhat diffuse crescent-shaped 
black marks and a broad terminal pale lilac band not reaching the apex, 
bordered narrowly along termen with dark brown. Hindwing with four or 
five slender black loops at base, a posteriorly obsolescent post-discal series of 
diffuse black marks and a subterminal series of black dots ; termen near apex 
touched with pale lilac, Antenna*, head, thorax, abdomen dark brown, the 
antenna ochraoeoms at apex, the body paler beneath.*—Female aim^r 
but paler. Uppershh no dark discal and subterminal bands, the series of 
discal Bpots elongate, much larger. Hindwing : the discal series of outwardly 
aoute black markings nearly obsolescent. Undemde similar to male but 
ground-colour more ochraceous, the markings larger H more diffuse* Exp, 
68-79 mm. 
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Larva (Phi, Fig. 6).—The larva is the same as the other Bpeciea in shape, the 
type of that of Dophla laudabiUs , Swiuh, than which, however, it is much 
smaller, also differing in colour. Spiracles oval, largish, white. Colour of 
larva is dark-green all over, processes and their spines included ; tips of pro¬ 
cesses, inner edge of spines and a broad dorsal line from head to tail light 
yellow: the dorsal line covered on segments - and IB by’the feathered processes, 
but continued beyond by the light yellow edges of spines and tips of processes 
to the midrib of leaf which is also yellow *, the dorsal yellow band touched on 
each segment with blue-red which colour is suffused on to the green somewhat 
on each side. L : 55 mm. over all ; 34mm. without processes; B: 8 <2 min, over 
all; Gmm without processes. 

Pupa (PI. I, Fig Ga).—The shape is exactly that of Dophla ; head points 
siightly loss developed perhaps, constriction also slightly-less dorsaily, pyramid 
loss accentuated. The spiracles of segment 2 are white, fiat and face somewhat 
forward ; the other spiracles are oval, dark-brown, of ordinary sire. The sur¬ 
face is shiny and smooth. The colour is green, light venfcrally; ridge of 
segment 7 broadly gold with a black spot anteriorily on apex of pyramid : 
the gold interrupted thinly by line of wings laterally, the extremities bordered 
with black ; a black spot ou dorsal line of segments 5 & G near hinder margin ; 
a large circular gold spot dorsaily at hinder margin of thorax, bordered broadly 
black ; edge of pupa yellow on wings with a black spot on shoulders ; a latoral 
raised gold spot on front margin of thorax bordered laterally black ; head- 
points yellow on the inside with an “8” shaped dorsal black mark. L: 22 mm.; 
B: 13 ram. at segment 7. 

Habits .—The habits are the same as for the rest of the Eathalkv, 
in the manner of oviposition and ways of larva and pupa. The imago 
has the same flight also, the male basking occasionally on the tops of 
trees, oftener lower down ; the female more rarely seen and then 
chiefly when busy laying eggs ; they are both fond of the sun and 
are insects of the plains and open spaces as well as of the hills and 
forests; in fact they are found all over India except in the higher 
ranges of tho Himalayas, being met with even in Sind ; extending to 
Assam, Burma, Tenasserim to Sumatra. In Bombay the insect is 
everywhere one of the commoner species, being plentiful wherever 
there are mango trees or cashew-nut trees. The female of this 
species, when engaged in laying eggs may be seen, if carefully 
watched, or heard hammering the leaf-surfaoes with the imperfect 
front legs before depositing an egg ; E. lepulea has also been seen to 
do this* The reason may be to frighten micro-ichneumons or spiders 
off the leaf in ease they should be there, for the newly laid egg must 
be very easy for the former to pierce and lay its eggs in while the 
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latter would most surely devour the little caterpillar immediately it 
made its appearance. The food-plants of the larva are Mangifera 
indica , L,, the mango and Anacardiam occidental* , L., the cas¬ 
hew-nut tree. The dorsal yellow band of the larva lying on the 
midrib of a loaf so exaotly corresponds with that midrib, the filminess 
of the feathered processes and colour of the whole so resembles the 
leaf-surface that the caterpillars are very difficult to spot, 

44 . Euthalla nals, Forster (PI. 0., fig, 16),—Male and female : upperside 
tawny yellow: baa© of both wings dusted with fuscous scales ; cilia black, alter* 
natod with white. Fo rowing with the following black markings ; a transverse 
line below apex of cell, an oval transverse spot beyond encircling a small yellow 
spot, a broad, short, oblique discal bar and an angulated postdiaual lumtlar 
band ; the costa narrowly and the termen shaded with black. Hindwing: a 
comparatively large triangular patch below the middle of the costa, a post- 
discal evenly curved series of spots aud a broad band along the termen black. 
Underside dark oohraceous red. Forewing: base shaded with fuscous black, 
two spots at the base of cell and a transverse line beyond crimson-pink, edged 
with black; a very broad oblique discal band angulated downwards below 
vein 4, bordered posteriorly by a large black spot on tho inner side and out¬ 
wardly and anteriorly by an oblique broad black band followed by four 
anterior obliquely-placed oohraceous-white spots and beyond by a very narrow 
lunular black band bent downwards below vein 6. Hindwing : a crimson short 
line at extreme base, two crimson black-bordered spots in cell ; a comparatively 
broad and transverse discal white band often broken up into a large spot 
below middle of costa, with two or three spots in line below it; finally a post 
discal series of small black Bpots. Autennoo black, bright ochraceous at apex ; 
head, thorax, abdomen tawny-red above, brown, shaded with crimson-pink 
below, Exp. 58—70mm. 

Egtj'—l* hemispheric-ally dome-shaped ; green in colour; shiny, with the 
tops of the cell-walls brown. There are 7 hexagonal cells immediately round 
the apex where there is a punctulate space a$ large as the largest cell; there 
are 7 rows of cells from top to base but these rows are not regularly horizontal, 
the two hist rows at base are small cells and have no brown tops to walls ; all 
cells are concave and smooth : there is a colourless, thickened hair-like process 
surmounted by a brown pointed hair at each intersection of cell-walls: the 
process including hair not being quite as long as breadth of largest cell, B. 
I'fimra.; H. a little less. 

Larva .—In shape and style the larva is the same as those of Dophla and 
other Euthalice. It has the same long, horizontal, feathered processes to 
segments 3-12, all lying with the points on the leaf surface when the larva is 
at rest. Head piriform, faoe convex with a small triangular olypeus ; covered 
all Over with short, soft white hair, colour green, olypeus bluish, jaws colour¬ 
less with dark tips, eyes black. Head larger than segment 2. Anal segment 
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triangular, eloping and thickened ; body surface dull and transversely line 
with a row of minute white tubercular spots between every two lines. 
Colour green with a circular, dorsal, large spot on each segment 4-12 which is 
deep violet becoming light towards the red-tinged yellow centre, bordered 
blaok: the yellow centre developing only when the larva is full-grown and the 
black border is narrowly flanked on each side with white; sometimes these spots 
are red. The belly is bluish white ; processes are green, light brownish at 
extremities, the terminal spines black with white tips. The side processes are 
sot with spines all round, each spine ending in a short hair. Dorsal mark of 
segment 4 is small and transversely oval near front margin, that of segment 
12 slightly larger, longitudinally oval, but still small compared to the others. 
L: 32mm. without processes, 45mm. with; B: 6mm, without, 23mm. with 
processes. 

Pupa .—The pupa is of the same shape as that of Dopkla ; the dorsal pyramid 
of segment 7 well developed as also the two head-points ; cremaster voi y strong * 
with three lateral tubercular small knobs, the hinder ones closo together; ven- 
trally there is a row of 6 smaller knobs along each ridge ; the end of cremaster 
is set with a dense brush of short, black, hooked hairs: it is truncated triangu¬ 
lar in shape, thick. Surface of pupa shiny, smooth segmental divisions not easily 
visible. Spiracles of segment 2 plain, oval, slightly convex, rather largo, whitish ; 
the others also fairly large, oval, slightly convex with the central slit plainly 
visible, light-green in colour. Colour of pupa green, top of ridge of segment 
7 broadly gold with the apex and each extremity touched with black, its front 
edge borders thinly blaok ; a blaok spot on each shoulder, each head-point tip 
and dorsally on hinder margiu of thorax ; a golden semi-circle tipped with 
blaok behind touching each spiracle of segment 3. L: 21mm.; B: 11mm. at seg¬ 
ment 7 ; at Bhoulders, 8mm.; at head-points, at tips,: 4mm.; H: 105mm. at 
segment 7. 

Habits .—Tli© egg is kid singly on the underside or upper side of a 
leaf ; the young larva is whitish. Larva lives on the midrib near base 
of upperside of leaf on a bed of silk ; walks haltingly, is sluggish in its 
movements, eats from side of leaf, preferring old leaves to young 
ones and hardly ever finishes eating a whole leaf wandering about a 
good deal. The pupa is attached, as usual, to the underside of the 
leaf firmly. The imagines have the flight already described for others* 
of the genus and are fond of sitting on paths and other open spaces 
in the sun and do not often light on leaves ; they are most active 
in the heat of the day and both are equally plentiful where they 
occur; they do not take loug flights. They are inseots of the plains 
and do not occur near the sea-shore or much below 1000 1 above 
aea level .* they are found also in forest country where the land is 
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flat and fairly dry and not too heavily wooded. The distribution is 
throughout the plains of India : in the lower Himalayas, Southern 
India and Ceylon. The foodplant of the larva is Diospyros melanoxy- 
Inn, Roxb., belonging to the family of the Ebenaceas or Ebonies, a tree 
that grows in the Deccan and Ceylon in places of very moderate 
rainfall. It is more than probable that the larva also eats other 
species of Ebony. 

The genus Euthalia is Indo-Malayan extending to China. 

Note. —With this paper is published Plate I). 

Plates A, B # C were published in Vol, XVI, facing page 576 and in Vol. 
XVII facing pages 418 and 921 respectively of this Journal.] 


( To be continued .) 
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Paut IV. 

( Continued from page 398 of this Volume, j 
Shrubs with Alternate Stipulate Simple Leaves. 


Petals Ununitkd. 


Oavparis apinosa, 

Thft Caper, 

K*kri t hander. 
Capparida obas. 

K. B.Li. 178. 

The Plaint* to 6,000 tt. 
Sutlej Valley (Collett). 
Choa Baidau Shah, 
(Dottle). 


small. trailing, young parts with yellowish white 
wool; leaves 1 -2 ins. long, broadly ovate, thick, abrupt¬ 
ly terminating in a sharp point, stipules of two 
spines, straight or curved; flowers solitary, 1-8 ins. 
dinra., white fading to purplo, sepals 4 , unequal, con¬ 
cave, petals 4, 1 in. long, stamens many, longer than 
the petals, purple ; berry fleshy, ribbed, 1-3 ins. long, 
red inside when ripe. Buds and unripe fruit pickled 
as a condiment, and ripe fruit eaten raw. 


Oapparls apfcylla, 

Kuril % lift a. 
Cappa&idaorjk 
P. B. I. i, 176. 

The Plains. 


large, much branched, branches smooth, slender ; 
loaves (only on young shoots) H in. long, slender, 
ending gradually in a sharp point, soon falling oft , 
stipules two. sharp, straight spines ; flowers in short 
clusters on lateral short shoots, pinkish-yellow, 1 in. 
diain.; fruit K in- long, smooth, long beaked, red 
whon ripe. Buds and unripe fruit pickled as a con- 
dixnent. 


OtVMClBMPtuU, 

Hiungarm^hiws, 

CappARIDaoile. 

V. Be 1.4.177. 

The Plains to 2,000 It. 


medium size, sometimes climbing, wiry, strag gling , 
branches woolly, stem thorny ; leaves green, variable 
in shape, usually Hi ins. long, ovate, smooth above, 
downy beneath j flowers i-J in. diam., white,in clusters 
with stalks, radiating from one point, petals narrow 
ohlong; berry 4 in. diam., round, blaok when ripe, one 
seeded. 


17 
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Shrubs with Alternate Stipulate Simple Leaves. 

Petaib Ununited. 


HtUetem, Xtor», 
last t&U» Soraw 
Jw, 

Marorphall, hvpati. 
Stkbouliacerb. 

F. B. J. t. 366. 

The Plains, 


ICftUlft&l&y 
SunlltonUat, 
rar. abutUoldos, 

Btkbouli acerb. 

F. B. 1.1. 8T8. 

The Plains. 


KaUxaala futt»ypo- 
ronila, 

8TEBOULI AGERE. 

F. B. I. i. 878. 

The Plains. 

Tret. Ohoa Saidan Shah 
Donie). 

HiQmaIi tomtatoii, 

STEBOCTLTACKj®. 

F. B. 1. i. 878. 

The Plains. 


large, thin spreading branches, bark grey, young 
shoots covered with stellate hairs ; leaves alternate in 
two opposite rows on the branehlets, 8-fi by 2*4 ins., 
round ovate, short pointed, rough above, velvety 
beneath, stipules ^ in. long, linear ; flowers solitary, or 
two to four together in a cluster on a short stalk, 
axillary, 1-2 ins. long, calyx tubular, almost two lip* 
ped, crown woolly, petals 5, scarlet, 1 in, long, turned 
back, two lower much the largest, staminal tube 5 
toothed at the apex, styles 5 ; fruit 2 ins. long, con¬ 
sisting of five spirally twisted woolly follicles on a 
long stalk. From the twisted fruit it is considered 
good for the twisting pain of colic, 

small, white felted, branches spreading, leaves 2-8 
ins. long, roundish ovate, deeply heart-shaped, apex 
Jong, or short pointed unequally toothed, velvety on 
both surfaces, leaf stalk 1 in., stipules bristly, equal in 
length to the leaf stalk ; flowers yellow, 1-8 on axil¬ 
lary and terminal stalks, twice the length of the leaf 
stalks, bracteoles ovate-cordate, longer than the calyx, 
edges turned over, sepals 5, lanceolate, tipped with a 
sharp hard point, silky, petals 5, ovate with a broad 
tip, much longer than the sepals, withering before 
falling off, stamens 10, alternate ones fertile, united 
below into a very short tube, styles 5, united below ; 
capsule ovoid, shorter than the sepals, silky, 6-valved, 
seeds many, oblong. 

velvety, leaves oblong, long pointed, a little larger, 
bracteoles equal to the sepals, capsule a little shorter 
than the sepals ; otherwise like the last species. 


wh te felted, leaves smaller, oblong lanceolate, thin* 
ly hairy with stellate hairs above, flower stalks termi¬ 
nal, about equal to the leaves, bracteoles shorter than 
the sepals, edges not turned down, flowers touch 
smaller, seeds rough, angled; otherwise like the last 
species. 
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Shrub# with Alternate Stipulate Simple Leaves. 


Petals Un united. 


toewUPopuliftlii*, 

Gangar y ahihari metoa. 

Tsmaom 

F. B. I. i, 885. 

The Plains. 
Rawalpindi. 


Ortwia talvifolU, 

Garga% bather. 
TUilACEJE. 

F. B. I. i. 886. 

The Plains, 
Rawulpindi. 


art via viUosft, 

Jalidar , thamthrr. 

Tiltaoeas. 

F. B. T.i. 888. 

The Plains. 


OrtwtepolyguMk, 

Kakurbicha. 

Tiliaceas. 

F. B. 1. i. 891. 

Salt tango. 

Himalayas, 8-4,000 ft. 


medium size, much branched, stellately hairy on 
young part# ; leaves variable, £-l£ ins. long, leathery, 
small toothed, smooth, stalk £ in.; flowers white on 
solitary or two-flowered stalks opposite the leaves, 
sepals £-} in. long, petals notched, shorter than the 
sepals, stamens many, style one ; drupes yellowish 
two to four lobed, lobes size of a small pea, orange 
red, stones one to four, one to two celled, edible. 

large, bark grey, white velvety on young parts ; 
leaves 2| by 1£ ins., nearly smooth above, white 
velvety beneath, margin smooth or minutely toothed, 
stalk J in., stipules £ in., linear pointed ; flowers 
yellow on two inch stalks, clustered in twos or threes 
iu the axils of leaves, sepals | in., linear, petals £• in. 
divided, stamens many, style one ; drupe one to four 
lobed, small, not succulent, edible. 

medium size, long soft hairs on young portions ; 
leaves 1-3 ins., nearly round, toothed, hairs on teeth, 
rough above, hairy beneath, stalk £-1 in., stipules 
broad leafy ; flowers dull yellow, sessile in dense 
clusters, sometimes opposite tho leaves, sepals hairy, 
oblong, ending in an angle, petals oblong, shorter than 
the sepals, stamens many,style one ; drupe £ in. diam., 

1 round, hard brittle rind, hairy, copper colour, stones 
four, one to two seeded. 

medium size, stem short with spreading branches in 
two opposite rows ; leaves in two rows, 3-4 by J-J in. 
nearly sessile, lanceolate, long pointed, sharply toothed, 
downy above, white-woolly beneath, stipules linear, 
sharp pointed ; flowers polygamous, mostly one sexual, 
in slender axillary stalks, sepals linear, hairy without 
£.£ in. diam., longer than the petals, stamens many, 
style one } drupe $ in. diam., whitish-brown, shining 
sparsely hairy, somewhat four lobed, stones four, 
one seeded. Dr. Armit states that a decoction of the 
leaves cures dysentery quiokly. 

see Herbs, Alternate, Stipulate, Simple. 


THU&fttt* rfcomboi* *oe Herbs, Alternate, Stipulate, Simple. 
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Shrubs with Alternate Stipulate Simple Leaves. 
Petals Ununttkd. 


TrluafetU rstuadi- 
folia, 

Tiliackje. 

F. B. L i. 895. 

The Plain*. 


small, with rough stellately hairy herbaoeoun stems ; 
leaves 1$ ins. long, nearly round, nearly smooth 
above, cream coloured, woolly beneath, leathery, un¬ 
equally toothed; flowers in irregular-spaced racemes, 
yellow, sepals with sharp points, white-woolly, petals 
6 . oblong hairy at the base, stamens 16-25, style 
thread like, stigma 5 toothed ; fruit- globular, about 
the size of a pea, velvety with hooked spines with 
dilated bases, seeds 1-2 in each cell. 


AelawardtU trigyzu, 
«&A 

&. tetrwyna, 

Bug* flax, 

Baaant , bal bat ant . 
Linilb. 

F. B. I. h 412. 

Himalaya, 3-6,000 ft. 
Rawalpindi. 

Hazara (Barrett), 


small, tufted, erect, also with prostrate, stout, soft, 
rooting branches; leaves 1-3 ins., narrowed into 
slender stalks, rounded and short pointed tips or 
lanceolate, long pointed with minute teeth, Btipules 
minute, awl-shaped, and soon falling off; flowers 
yellow in axillary or terminal clusters, sometimes 
solitary, 1 in. across, look like primroses, sepals 5. 
green, lanceolate, long pointed, petals 5, twisted, soon 
falling oil 1 , much longer than the sepals, stamens 5, 
united below with alternating staminodes, styles 3-4 ; 
capsule papery, size of a pea, much shorter than tlio 
sepals, splitting into 6-8 cells, seeds curved. 


Sisyphus JuJubs, 

Sisyphus uumau- 
isrla, 

Jhar-bdfi. 

Rhamnacea*. 

K. B. I, 1. 638. 

Thft Plains to 8/)00 ft. 


see Trees, Alternate, Stipulate, Simple. 

thorny, branches grey, branoktets in two rows, 
hairy when young; leaves $-1 in. long, ovate to 
round, minutely toothed, dark green and velvety 
above, pale and densely woolly beneath, stipules are 
two prickles, one straight slender, the other bent 
down booked ; flowers small, yellow-green in axillary 
short clusters, which are less than 1 in,, petals 5, bent 
down, stamens 5, styles 2-3 ; fruit round, red or block, 
fleshy, nearly i in. diem., with a woody two-celled 
stone ; this sweet acid fruit is eaten. 


Zlayphus vulgaris, 

StyU. 

RHAMNAOEjE. 

F. B. 1.1.688. 

The Plains to 6,600 ft. 
Hssara (Barrett). 
Rawalpindi. 


large, branches spreading and stiff, often without 
thorns; leaves }-2$ ins., ovate, unequal-sided, finely 
toothed, smooth on both sides, stipular prickles, two 
stout, one straight 1 in. long, the other curved; 
flowers few, greenish, clustered, axillary, petahr b; 
hood-shaped, bent down, stamens 5, styles 2-3; fruit 
round or oblong, suoculent, red or black shining. 
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Shrubs with Alternate Stipulate Simple Leaves. 
Petals Ununited. 


2U7P&M oxypbTllt, 

Phitnl 

Bhamnacejr. 

P. B. 1.i. 634. 
Himalaya, 1-7,000 ft. 
Simla Wabaira (OqlJett). 
Hasara (Barrett). 
Rawalpindi. 


medium size, bark brown, thin ; leaves 1-2 by ^-14 
in., ovate-lanceolate, sharp-pointed, finely toothed, 
thin, smooth, stalk slender, stipular prickles two. 
slender, one straight k in. long, the other curved; 
flowers in clusters in axils of leaves, greenish, petals 
f>, stamens 5, styles 2 ; drupe 4 in. long, ovoid, fleshy, 
2 seeded, rarely one-seeded, black, very acid, stone 
thin, flattened. 


ZiayPhus (SnoplU, 

mh>h . 

liMAMNACKJC. 

P. B. I. i. « 84 . 
the Plains. 


BerchemU flori- 
band*, 

Berchomia llneata 

■WWW VNViPmi SMiVViVVIi 

Rhamnaceas. 

F. B. I, i. 638. 
Himalaya, 4-7,000 ft. 


Bnebamii 

SAfavertbU, 

Bbamnackjs. 

F. B. I. i. 688. 
Himalaya 7*8,000 ft. 

Bbamaus Ptrslotu, 

N*kki hander. 
Bhamnaoeai. 

F, B. 1, i m. 

Salt range, 

Himalaya, 2*5,000 ft. 


medium sise, bark rough, dark grey, branches long, 
straggling, often climbing, young parts covered with 
rusty velvet; leaves 1-2 by J-l in., ovate-lanceolate, 
unequal sided, very slightly and minutely toothed, 
smooth above, rusty velvety beneath, stalk short, 
stout, stipular prickles solitary, very short, curved; 
flowers in short clusters, smooth within, calyx woolly 
without, petals 5, inversely triangular, hood shaped, 
bent down, stamens 5, styles 2, drupe } iu.diam., one or 
rarely two-colled, round or ovoid, black, 
see Climbing Shrubs, Alternate, Stipulate, Simple. 

small, bark smooth, shining, young shoots minutely 
velvety ; leaves 4-1 in. long, ovate or nearly round, 
nearly sessile, stipules bristle-liko, very small; flowers 
4 -J in., 2 or 3 clustered, axillary or terminal, petals 6, 
linear, lanceolate, stamens 5, style one ; fruit ovoid 
4-4 in. long, succulent, blue, the base held by the 
calyx, two-seeded. 

small, very like the last species, but with smooth 
branches, larger leaves, flowers with six petals, stipules 
4 in. long, and fruit $ in. Jong. 


large, trunk short, ash coloured, with stiff, often 
spinous branches ; leaves J-2 ins., clustered, when on 
arrested branchiate, ovate, or oblong, toothed or not, 
woolly beneath, shortly stalked, stipules minute, soon 
falling; flowers few, shortly stalked in axillary 
dusters, calyx lobes 4, petals 4, small, linear, stamens 
4, style 4 branched ; fruit 4 in, diam., top shaped, 2*4- 
celled, held below by the calyx. 
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SHRUBS WITH ALTERNATE STIPULATE SIMPLE &EAVKH. 

Petals Ununited. 


ftlUA&AI dahurlGUS, set? Trees, Alternate, Stipulate, Simple. 

▼el vlrg atna, 

BteSlMS purpureus, see Trees, Alternate, Stipulate, Simple. 


Bhsmnus trUuetir, 

Gaunt , QUdlei % pkulla. 
KHAMNaCKJE. 

F. B. I. i. CM. 

Himalaya, 3-5,000 ft. 

8alt range. 

Valleys below Simla 
COollett). 

Hazara (Barrett). 


medium size, not thorny, bark roughish, dark grey, 
thin, with elevated dots ; leaves *3-0 by 1-2J ins,, 
ovate-oblong, long pointed, finely toothed, smooth 
above, finely velvety beneath, stalk $ in. long, 
stipules minute, soon falling; flowers greenish in 
clusters on long branches of axillary racemes, which 
are 2-4 ins. long, calyx lobes f>, triangular, petals 5, 
stalked, broad and notched at the apox, stamens 5 
style 3-4 cleft; fruit threolobed, rarely three- 
cornered, i in., seeds grooved. 


Sfttfwttla Brand* 
retbla&a, 

Ganger, bajan . 
KttAMNAGEAC. 

F. B. I. i, 642. 

The Plains, 
westofthe Jhelum, 
Peshawar. 

Balt range. 

Hazara (Barrett). 


small, branches many , spinous ; leaves nearly oppo¬ 
site, j-l in. oblong with rounded ends, slightly 
toothed, smooth above, covered with dense white 
wool beneath, stalk very short, stipules small, soon 
falling; flowers minute in terminal and axillary 
branching racemes, calyx 5-fid, petals 5, stalked, 
hooded, stamens 5., stigmas 8 ; fruit ovoid, j in. di&zn., 
succulent, three-Jobed, black, three-seeded, edible, 
sweet like the bilberry. 


Orotalarla alata, 

IiKGUBflNOSAB, 

P. B. I. iii. 62. 

The Plainn to 5,000 ft. 


small, densely hairy ; leaves 2*3 ins. long, nearly 
sessile, ovate-oblong, tip rounded, thin, stipules 
forming wings running down the stem, persistent; 
flowers in 2-8 flowered racemes on long, often leafy, 
lateral stalks, small, $ in. long, calyx silky, 2-Jipped, 
petals 5, pale yellow, hardly protruding from calyx, 
stamens 10 in one bundle, style long-bearded above ; 
pod long stalked, linear-oblong, smooth, li-lj ins. 
long, seeds 80-40. 


OrotalarU strioea, 

liRGUXIKOSA. 

F B. I. u.73. 

The Plains to 4 f 000 ft, 
Talleys below Simla 
(Collett). 


medium size, silky velvety, stem thick grooved; 
leaves 2-6 by 1-3 ins., nearly sessile, ovate, tapering to 
the short stalk, tipped with a minute bristle, stipules 
small, leafy, persistent; flowers j-1 ip. long' in 
terminal racemes 20-40 flowered and 8-12 in. long, 
calyx i in. long, teeth lanceolate, petals yellow, 
nearly twice as long as the calyx, stamens and style 
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Shrubs with Alternate Stipulate Simple Leaves, 


Petals Ununited. 


like the last species ; pod 1&*2 ins. long, nearly 
smooth, stalked, seeds many, 

Orotftlaria jutioea, see Shrubs, Alternate, Exstipulate, Simple. 


TavtniierA xmmmu* see Shrubs, Alternate, Stipulate, Compound, Leaf- 
lari*, lets Three. 


Uraria lagopus, 


see Shrubs, Alternate, Stipulate, Compound, Leaf¬ 
lets Three. 


▲lyatOftTPUft VAffl* see Prostrate Shrubs, Alternate, Stipulate, Simple. 

&&Ui f 


AXhM&l maurwxua or 
oamolorua, 

Ja%oa*a. 

Lbouminos^e. 

F. B. I. ii. 146. 

The Plains. 

Salt range* 

Kashmir to 8,000 ft. 


small, with many axillary hard sharp thorns $4 
in, long ; leaves in, long, ovate-oblong, tip 

rounded with a fine bristle, leathery, stiff drooping 
from the base of the Bpines or branchlets, stipules 
minute, awl-shaped ; flowers reddish, on short stalks 
1-0 from a spine, calyx in., smooth, corolla 

nearly £ in., stamens 10 in 2 bundles of one and 
nine ; pod about 1 in. long, curved, constricted 
between the seeds, smooth, seeds 6-8. Manna, a 
sugary gum, exudes when the leaves appear, and 
forms small tears, which are shaken off and eaten. 
This manna does not appear on the plants in India, 
but in Afghanistan and Persia. 


Soasnodium gange- 
tloum, 

Saipan, 

LrOUIUNOSJC. 

F. JB, I. ib. 168. 

The Plains to 6,000 ft. 


ten* 

folium, 

Lkottminor®. 

F- B. I ft. 168. 

The Plains tb 4,000 ft 


small, woody, slightly angular stems, branches grey- 
felted ; leaves 8-6 by 1^-3 ins,, oblong, rounded at 
the base, smooth above, grey-haired beneath, stalk J-l 
in., stipules i in linear ; flowers $ in., white or lilac, in 
crowded axillary and terminal racemes, 6-12 ins., long, 
calyx minute, teeth 5, lanceolate, petals 5, projecting 
outside the calyx, standard petal broad, wing petals 
2, adhering to the two united petals (keel), stamens 
10, one free, 9 united, style incurved at the end ; pod 
M in. long, curved, lower border deeply indented, 
joints 6-8, one-seeded, covered with minute hooked 
hairs. The plant is used in native medicine. 

like the last, but more erect, branches brown- 
felted; leaves ovate, thicker, brown-felted beneath ; 
flowers purple, joints of pod 4-6. 
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Shrubs with Alternate Stipulate Simple Leaves. 
Petals Undnited. 


fravs proatrata, 

Paltu } t&ra , ter. 

Rosacea. 

F. B. I. ii. 818. 

Himalaya, west of Sut¬ 
lej, 5-10,000 ft. 


medium size, scraggy ; branches grey, spreading, 
erect or prostrate ; leaves $4 in., ovate-oblong, 
rounded tip, toothed, smooth above, white and 
woolly beneath, narrowed into the short stalk 
flowers red, nearly sessile, solitary or clustered, ap¬ 
pearing with the leaves, calyx tube * in., cylindric 
with 6 oblong blunt lobes,petals 5 round, longer than 
the calyx, stamens many, style one ; fruit J in,, 
ovoid, purplish-red, hardly edible, dry, stone one. 


Praaua tomsutosa, 

Rosacea. 

F. B. 1. ii. 814. 
Kashmir, 5-6,000 ft. 


medium size, branches slender, spreading, branch- 
lets woolly ; leaves 1-1 £ ins., ovate-round, long 
pointed, finely toothed, slightly hairy above, densely 
softly hairy beneath, stalk very short, hairy, stipules 
slender segmented ; flowers axillary, shortly stalked, 
solitary, calyx-tube j in., lobes oblong, pointed, 
petals small, white ; fruit scarlet, oblong, hairy, 
pointed at first, blunt, flattened when ripe. 


frlasaptautUU, 

Be it her, hekhal. 
Rosaoka. 

F. B. I ii. 823. 
Himalaya, 4-8,000 ft. 
Simla, Mashobra (Col¬ 
lett). 

Hazara. (Barrett). 


medium siso, straggling, smooth, spinous, spines 
often leafy, green, pith divided by partitions ; leaves 
1J-5 by i-IJins., narrow lanceolate, long pointed 
leathery, smooth, minutely toothed, dark green, stalk 
in., stipules minute, soon falling off ; flowers 
white, £ in. diam. in short axillary racemes, petals 
5, round, stamens many in several rows ; drupe 
ir. oblong, the minute point, the remains of the style, 
is quite on one side, purple with bloom like a plum, 
stone smooth,one-sooded. Oil expressed from the 
seeds is used locally for food, illuminating and as an 
external remedy in rheumatism. 


Spiraea toll*, 

JKurkan 
Rosacea 
F. B. I. U. 384. 
Himalaya, 0-12,000 ft. 
Simla, Mahasu, common 
(Collett). 


medium size, branches erect, arching slender or 
stout ; leaves 4-2 ins. long, broadly oblong, ovate, 
sharply irregularly toothed towards the tip, dark 
green above, bluish green below, stipules small, soon 
falling off ; flowers pink, rarely white, in broad ter¬ 
minal much branching clusters, petals round, stamens 
50-60 ; fruit of 5 carpels, velvety, carpel Jin,, dark 
brown. 
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Shrubs with Alternate Stipulate Simple Leaver. 

Petals Ununitrb. 

medium size, softly hairy or velvety, branches 
Chakit. grey arching, densely leafy ; leaves by in.. 

Bob ace,®. ovate with tip broad, nearly sessile, toothed towards 

F. B. I. Si. 826. the ra ther leathery, stipules small, soon falling 

Himalaya, 6*19,000 ft. off . fl 0W e r g white or pinkish, Jin, diam., in small 
Simla, Mashobra, com- branched clusters at the end of many lateral brancli- 
mon (Collett). lets, often all turned to one side, carpels 5, hairy, 

when ripe, and partially sunk in the calyx. 


Spiraea ▼aooialfolia, 

Rosace®. 

F, B. I. ii, 825. 

Himalaya, 6-8,000 ft. 
Simla, Elysium Hill, 
Naiders, Shall (Collett). 
Haxara (Barrett.) 


medium size, branches stiff grey hairy ; leaves 1-1$ 
in. stalked ovate, minutely toothed towards the tip. 
stipules small, soon falling off ; flowers white, Jin. 
diam. in broad terminal branching woolly clus¬ 
ters ; carpels 5, when ripe smooth, minute, half sunk 
in the hairy calyx. 


OyAonia vulgaris, 
Qulaoo, 

Bihi, 

Rosa crab. 

F.B.I. ii. 869. 

The Plains to 6,600 ft. 


medium size, bark black, branches many ; leaves 
with smooth margin, stipules ovate, uneven-sided : 
flowers solitary, white or pink, large, woolly, bracts 
leafy, toothed, sepals club-shaped, large, spreading, 
toothed, petals 5, stamens 20, styles 5 ; fruit like an 
apple, dented at the top and bottom, firm, fleshy 
astringent, fragrant, 6 celled, seeds many. The seeds, 
Rihidanah or Bekdanah, are used as a demulcent 
in dysentery in native practice, and an oil is also 
expressed from the seeds. 


OrafcMu* oreaulata, 
Ginpatu. 

Rosackab. 

F. B. I. ii. 884. 

Himalaya, 9,600-8,000 ft. 


large, spiny, rigid, evergreen, leaves 1-2 ins., linear- 
oblong, obtuse, minutely toothed, shining, very lea¬ 
thery, stipules soon falling off ; flowers white, $-$in. 
diam. on slender stalks in short, many-flowered 
clusters at the end of branchlets, calyx lobes b, 
obtuse, petals 6, round, stalked, stamens many, car¬ 
pels five ; drupe round, i in. diam.. orange-red, 
crowned with the calyx, five bony one-seoded nut¬ 
lets. 
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SHBuns with Alternate Stipulate Simple Leaves, 


PETALS Ununited. 


Cotoneaiter baoUlarU, 

Rem, kherbaba . 
Rosaoejs. 

F. B. L ii. 884. 

Salt range, 1,600-2,500 ft. 
Himalaya, 4*10,000 ft. 
Simla, Masbobra. (Col¬ 
let t.) 

Mnrrec. 

Hazara. (Barrett.) 


large, bark bluish-grey, branches long slender, used 
for walking-sticks, hence the specific name ; leaves 
1-34 by $-1*} ins., ovate or oblong-lanceolate, sharp or 
blunt-pointed, narrowed into the stalk, smooth above, 
do\my beneath, margin flat, stalk i in., stipules min¬ 
ute, bristle-like, very soon falling off ; flowers white, 

4 in. diam., in large hairy or downy branched-clus- 
ters on short lateral leafy branchlets, calyx smooth. 

5 toothed, petals 5, round, stamens 20, Btyles 2-5, free; 
fruit round, i in. diam., two-celled, dark brown to 
black, crowned by the calyx. Variety— C. affinis or 
rosea like the above, but woolly under the leaves and 
on the calyx, petals pink. 


Cotoaeaster aoumto- 
ata. 

Let^rms, rants. 

BO 8 ACE JS. 

F. B.I.U. 885. 

Himalaya, 4,500*12,000 ft. 
Hattu (Collett). 

Chor Peak. 


large, bark shining, dark bluish-grey, branches 
long, slender ; leaves 1-2J by 4-} in., ovate-lanceolate, 
long pointed, silky beneath, margin hairy, flat, sti¬ 
pules minute, bristle-like, soon falling off ; flowers 
white, 4 in. diam., solitary or in hairy small, 
nearly sessile clusters on short lateral leafy branch* 
lets, calyx 5-toothed, reddish inside, petals 5, round, 
stamens 20, styles 2-f> ; fruit top shaped, 4 in. long, 
bright red when ripe, crowned by the calyx. 


CotoncMter nnm- 
mularia. 

Kosacejb. 

F, B. I. li. 888 , 

Kashmir, 6-11.000 ft. 


small, straggling, nearly prostrate, branches thick, 
woody, dividing widely ; leaves 4-1$ ins., round or 
with the blade wider at the tip, white or densely 
woolly beneath, falling off in the winter, stipules 
minute, bristle-like, soon falling off ; flowers white, 
small, >n crowded very short woolly two to five- 
flowered clusters, calyx usually woolly, petals 6, 
round, stamens 20, styles 2*5 ; fruit small, round, 
black, crowned by the calyx. 


Ootmmtor Xttioro- see Prostrate, Shrubs, Alternate, Stipulate, Simple. 

sfcyu*, 

Petals United. 

Si&ftftPl&fiiS, see Herbs, Erect, Alternate, Stipulate, Simple 

Toothed. r 

Sidft flttWioHUs, see Herbs, Erect, Alternate, Stipulate, Simple 

Entire. 
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Shbpbs with Altrrkatk Stipui.atk Simi’li-: Leaves, 


Site rflomhUolU 
atte eor&lfoiik, 
▲tatUea ffraveoim, 

SSUaena hlrttu, 

HibUotu Som siat- 
UU, 

Shoe flown, 

J a turn , angharat-hiTuli. 

Malvacej®. 
a I. i. #44. 

The Plains to 5,000 ft. 


Plumbago mylaaloa, 
Jatropfl* ourcaa, 

Jlatianj»t, jap hr id a. 
BuFflOUBIAOKJE. 

v\ b.i v.m. 

The Plains and Himalaya 
to 8,000 ft. 


Parsttu Jaoaunaoa- 

Siller pager. 

HAHAMEL tDAOJMS. 

F. B.1 ii. 49a 
Kashmir, 5*0,000 ft. 
common# 

Mujrree (Dante), 
flam* (Barret). 


Petals United. 

see Herbs, Erect, Alternate, Stipulate, Simple, 
Toothed. 

me Herbs, Erect, Alternate, Stipulate, Simple, 
Toothed, 

sen Herbs, Erect, Alternate, Stipulate, Simple, 
Entire. 

see Shrubs, Alternate, Stipulate, Lobed. 

medium size, woody, branched, not prickly ; leaves 
ovate, long pointed, nearly smooth, toothed at the 
apex, stipules sword-shaped ; Bowers red, 3 in. diam., 
on stalks longer than the leaves, axillary, bracteoles 
0*7, linear, half the length of the calyx, calyx bell¬ 
shaped, sepals i in., lanceolate, united below the mid¬ 
dle, corolla of 5 petals, united to the staminal tube, 
staminal tube longer than the corollas, and of many 
filaments, styles 5, spreading ; capsule roundish many 
seeded, hut does not seed in India. The petals were 
used to blaokcn shoes, hence the name, Shot) flow or. 

see Herbs, Erect, Alternate, Stipulate, Simple, 
Entire. 

large, bark grey, smooth, peeling in papery flakes, 
young parts hairy, juice milky, leaves 4-6 by 3-5 
ins., broadly heart-shaped often 5 lobed, stalk 3*9 
ins. long, stipules with stiff hairs ; flowers yellow in 
terminal dusters, sepals 5, yellowish, corolla tubular, 
pale yellow, hairy within, lobes 6, in males stamens 
many, in females styles united 2-fid ; capsule 1-1J ins. 
long, 3-lobod,oblong, seeds large, dark brown, smooth, 
oblong, purgative. The juice is sometimes used to 
stop bleeding and cure spongy gums. 

Petals None. 

large, stem stout, branches many, very like a hazel 
( Oorylm columa) ; leaves 2-3 ins. diam., appearing 
with the flowers, round or broad oblong, blunt, 
minutely toothed, stalk & in. long, stipules large, Boon 
falling off ; flowers very small, greenish-white, in 
sessile round heads, involucral bracts petal-like, yellow¬ 
ish-white, $ in, long, ovato with broad tips, calyx 
lobes 5-7, minute, woolly, oblong or linear-narrow. 
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Shrubs with Alternate Stipulate Simple Leaves. 

Petals None. 


Oaseaxia graveolons, 

ChiJl* % n'lro^ pimpri. 
Samtdacbjb. 

P. B. I. il # , 693. 

The Plains cast of 
Obenab, to 6,000 ft. 


Oassarla tomontoia, 

ChUla , bairi . 
Samydacbjb. 

F. B. I. ii 598. 

The PlainB to 3,000 ft, 
Suni. 

fiatJej Valley (Collett). 
Kahuta, Lctrar (Pome). 


OaulQfoaum poiyspo- 
noidea, 

Phoy, Phok. 

Polygon acbabi. 

F. B.I.v. 28. 

The PlainB. 

The Salt Range, 2,000 ft. 

Polvtfmum oU&omi, 

Polygon ace a. 

F. B. I. v. 44, 

Himalaya, 4*8,000 f i 
Simla. 

The Glen (Collett> 


petals none, stamens 6-7, styles 2 ; capsules minute, 
in ronnd heads, 1-1 £ ins, diam., woolly, splitting from 
the top, outer coat woody, inner eoat horny, separat 
ing from the onter, seed narrow, oblong, with rounded 
ends. The twigs are used for basket-making and 
form the twig bridges of Kashmir. 

large, bark dark grey with white specks, branchlets 
smooth ; leaves 4-8 by 2J-4 ins., oblong, with rounded 
ends or acute, minutely toothed, stalks J-J in. long, 
stipules £ in long, soon falling off ; flowers greenish 
yellow, smooth, many clustered in the axils of leaves, 
calyx 6 lobed, slightly velvety at the base, persistent, 
petals none, stamous 8, alternating with scales, style 
one, stigma simple or 3-fid ; capsule J in., three valved, 
oblong, smooth, seeds with a fleshy coat. The fruit 
is thrown into Htroams or tanks to poison fish. 

large, bark light grey to dark brown, branchlets 
hairy : leaves 3-7 by 1J-3 ins , oblong, hairy, minutely 
toothed, stalks short, stipules minute, soon falling off ; 
flowers hairy, greenish yellow, many clustered in the 
axils of leaves, calyx four to five segments, hairy, 
petals none, stamens 8, alternate with hairy scales, 
style one, stigma simple or 3-fid ; capsule three-valved, 
J in. long, fleshy, yellow, six-ribbed when dry ; seeds 
with a red coat. The fruit is used as a diuretic. 

large, branches many, slender, pale, nearly leafless ; 
leaves linear minute, stipules (ochrea) short; flowers 
solitary or few, with sheaths, stalks in., sepals 5, 
flat broad, red with broad white edges, stamens 1248; 
nuts oblong, 4-angled, hard, $4 in. diam., covered 
with many reddish brown stiff bristles, seed 4-angled. 
The flowers are cooked and eaten. 

medium size, rambling, stems and branches many, 
changing their course in a curve from joint to joint, 
angled, finely grooved ; leaves 5 by 1J ins., rough’ with 
minute prickles, oblong-lanceolate, long pointed., stalks 
shortly winged above, sometimes two-eared at th* 
base, stipules j in. long, tubular, white with long 
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Shrubs with Alternate Stipulate Simple Leaver 
Petals None. 

waving points ; flowers white or pink, in heads in. 
diam., on stalks forming a largo level cluster, bracts 
fiat, ovate, sepals 5, stamens 8, style 8, united half 
way up ; nuts 3-angled, black, enclosed in the dry 
or fleshy calyx. 


Polygonum polyota- 
obyum, 

Amtdanrti, tror. 
POLYGONAC BAL 
F. B. I. V. 50. 

Himalaya) 7-12,000 fi. 
Mattiana. 

Narkauda (Collett). 


medium size, stems angled hairy, densely hairy 
at the ends of branches ; leaves 4-9 by H-3J ins., 
oblong-lanceolate, lower stalked or the upper nearly 
sessile, long pointed, upper surface thinly hairy or 
smooth, lower densely hairy, stipules tubular, very 
long, hairy, pointed ; flowers { in. diam., white or 
pinkish, in terminal branching racemes 6-18 ins. long, 
bracts flat, short, blunt, sepals 5, spreading, three 
inner broadest, two outer narrow, stamens 8, styles 
3, only joined below ; nuts small, 3-angled, pale 
brown, not closed up tight in the calyx. The leaves 
and shoots are cooked and eaten. 


Polygonum tortuo- 
sua, 

NUUa. 

Polygon a cb At. 

F. B. 1. v. 52. 

Himalaya, 9-16,600 ft. 
Lahoul, 


small, branches widely separating with joints like 
knees, smooth, shining, red brown; leaves 1-2 ins. 
long, pale green, turning red, sessile leathery, from 
oblong to round, blunt or acute, stipules tubular, 
short, with the end cut off ; flowers ^ in. long on very 
short velvety stalks in dense branching, racemes 
i-l in. long, calyx lobes oblong, erect, nut palo, 3- 
angled, ovate included in the calyx. The plant is 
used in Lahoul for dyeing cloth a yellow colour. 


Pipt? braefcyitu- 
ofcyum, 

Hupfcorbi* aivulta, 

fomhiir, Thura. 
Kuphobbiac&e 
F. B. I. v. 265. 
Himalaya to 8,060 ft. 


sec Climbers, Alternate, Stipulate, Simple. 

large, smooth, fleshy, branches nearly cylindric in 
groups of four, juice milky, copious, leaves 6-12 
ins,, linear tip rounded, or ovate oblong with broad 
and rounded tip, fleshy, smooth, stipules of two 
prickles on one tubercle, tubercles spirally or verti¬ 
cally arranged ; flowers in clusters of three, consisting 
of bracts with stamens and in the centre a stalked 
3.celled capsule often hanging over, styles 3-branched 
the capsule ^ in. broad divides into three cells, one 
smooth seed iu each cell. 
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Shrubs with Alternate Stipulate Simple Leaves. 

Petals None. 


Euphorbia aattquo* 
rum, 

Jidhara^ehud 

Kuphorbiacej®. 

K. B. l.v 25ft. 

The Plains to 2,000 ft. 


Euphorbia Eqyieaaa, 

Thor, 

Euphorbiaor®. 

K. B. I. v. 257. 

Balt range and Himalaya 
to (5,000 ft. 


Phylluxtiui* B»rri- 
fOllOB, 

KUPHORBIACTKA3. 

F. B. I. v. 204. 

Himalaya, 5*6,000 ft. 
Naldora. Theog (Collett). 


ffbyUttttas rimttes, 

Euphobbiaoe^. 

F, B. I. V. 206. 

The Plains and Himalaya 
to 5,000 ft 

Valleys below ' Simla 
(Collett). 


large, smooth, fleshy, branches cylindric or some¬ 
what angled, branoblets with three to five wavy 
wings, juice milky ; leaves few, small, on the sides 
of th« wings, the wings ovate oblong with broad 
rounded tips, fleshy, shortly stalked ; stipules are two 
thorns ; flowers £ in. broad, yellow in bracteate 
clusters, outer flowers stalked, inner sessile, bracteoles 
many, fringed flowers otherwise like the last species : 
capsule £ in. diameter, cells flattened, smooth. 


large, fleshy, smooth, branches straight, erect, fi-7 
angled, the angles are wavy wings, the branches grow 
in clusters close to each other giving it the name of 
Candelabra treo ; leaves 4-6 ins. long, along the 
angles of (he branches, soon falling off, sessile, broad 
and rounded navrowing to the base, fleshy, smooth, 
stipules aro two prickles ; flowers i in. diain.. 
yellow, in sessile axillary clusters, lobes four, broad 
and round, fringed, flowers otherwise like the 
previous species of Euphorbia, capsules J in. diam., 
Jl-angled, stalks in. long. 


small, bark pale, foliage feathery, branchlets look 
like pinnate leaves ; leaves {-i in. in two rows, sessile, 
oblong, base narrow, tip rounded, pale below, stipules 
triangular, very minute, slender tapering to a point ; 
flowers male and female, minute ^ in. brown pur* 
pie, stalked, solitary, axillary, sepals 6, oblong, blunt in 
males stamens 3, rarely 5 ; in females, styles 3 ; cap¬ 
sule i in. diam* round, somewhat tobed with a hard 
and brittle smooth, shell, seeds minutely marked with 
brown, smooth. 


small, branches slender flattened, leaves £4 in 
linear-oblong, in two rows, rather leathery, pale below, 
nearly sessile, stipules target-shaped, with wedge- 
shaped lobes at the base, fringed or smooth ; jObwtevs 
male and female, minute, ^ in., brown purple, often 
three together, sepals 6, in males, broadly oblong, 
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Shrubs with Alternate Stipulate Simple Leaves, 

Petals None. 

stamens 3, in females styles 3, reflexed ; capsule \ b in. 
indented, round, smooth, with a hard and brittle shell, 
seeds rough. 


B&Uosperaum 

flttUlft?*, 

l)dnt dakun, 
fiUpHORBIAOBJB. 

F. B. I. v. 461. 
Himalaya, 2-3,000 ft. 
Kashmir. 


medium size, stem stout, branching from the base, 
nearly smooth ; leaves upper 2-3 ins., small, lanceolate 
lower (M2 ins., large, oblong, ovate or rounded, 
sinuate toothed or 5-lobed, stalk thick, ot upper 
leaves short, of lower as long as the blade, stipules of 
two glandular processes ; flowers males and females 
in many axillary racemes, small, in males sepals 4-6, 
orbicular, stamens 10-30, in femalos sepals 5-6, 
lanceolate, styles 3, 2-fid ; capsule £-£ in. long, of three 
two-valved cells, seeds oblong, smooth, mottlod. The 
oil from the seeds and the powdered seeds are nsec! 
in native medicine as a drastic purgative. 


PleooBPermum 

apinoaum, 

Kuphorbiaceac. 

If. B. I v. 491. 

Salt Range and Himalaya 
to 6,600 ft 


large, bark smooth, yellowish-brown, spines axillary, 
straight, thiok ; leaves 2-3 ins, long, oblong with round¬ 
ed ends or tip broad, blunt or short pointed, margin 
smooth, surfaces smooth, stipules minute, stalk short 
£-£ in.; flowers male and female in axillary stalked 
round heads, solitary or two or three together, male 
heads | in.diam., braoteolate, sepals 4, concave blunt, 
stamens 4, female heads £ in. diam , •sepals 4, fleshy ; 
fruit one to two seeded, lobod, berry £ in. diam,. 
velvety. 


TiOUi Ol&Vfttft, 

U&TtCACRjB, 

F. B. I v. 620. 
Himalaya to 4 9 500 ft. 
Basantpur (Oollett). 

Ftfffnt yi to i toi 

BMbmulft plfcty- 
PfcyU*, 

Bou ao l ila Tttrdttti 

UbtiOACKA. 
F.B.LvWl. 
Himalaya to 6 t 000 ft 


large, shoots rough ; leaves 4-8 ins. long, oblong, 
long pointed, smooth, toothed, stalks in., stipules 
£ in. lanceolate ; fruit a fig, round with a knob, or 
ovoid and broad at the top, £ in. diam., uneven surface, 
axillary, solitary, stalk £ in. long. 

see Shrubs, Alternate, Stipulate, Lobed. 
she Shrubs, Opposite, Stipulate, Simple. 


large, bark rough, grey, thin stringy, branches slender, 
brauchleta velvety or with hairs, stiff, and lying in 
lines;leaves by ins., oblong or lanceolate 
toothed, long pointed, smooth or slightly hairy above 
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Shrubs with Alternate Stipulate Simple Leaves. 

Petals None. 

hairy grey felted beneath, base 3-nerved, stalk 4-2 
ins, long; flowers in sessile dense axillary rounded 
clusters, in males calyx 3*6 lobed, stamens 4, in female 
calyx tabular 3-5 lobed, style slender; achenes, en¬ 
closed in the calyx, angled and margined. 

ViUebrunoa fTUtOS- large, bark dark grey, rough, branches very slender, 
cons, slightly velvety ; loaves 2-8 by 1-4 ins. ovate, long tail 

Gar-fu$hiara poidhaula . like point, minutely toothed, except at base, 3-nerved 
Urtioaobjb. at base, rough above, palo or white felted below, stalks 

F. B. I. v. f>90. slender, 4-4 ins. long, stipules 4 iu., lanceolate, velvety ; 

Valleys below Nlmla flowers male and female crowded in braoteolate, small 
(Collett). sessile, or nearly sessile clusters in axils of previous 

year’s leaves, in males calyx 4-5-fid, stamens 4 - 6 , 
m females calyx ovoid narrowed to a minute mouth, 
stigma linear ; achenes many, black, minuto, partially 
imported in a white juicy mass of the calyx and 
bracteoles. This plant yields a strong fibre. 

DobrcgORli 4 hypolou- kige, bark thin, dark grey, branches white woolly ; 
OR, ieave » narrow, 3-G by 4-1 } ins., linear-lanceolate, long 

Puruni, $ihni. pointed, toothed, bases 3-nerved, rough above, white 

Urtio aches, woolly beneath, stalks ^-1 in., stipules divided ; 

F. B. I. v. 591. flowers male and female in rounded sessile axillary 

Salt Range and * heads, braoteolate, in males sepals 4, shorter than the 

Himalaya, 3-5,900 ft. bracteoles, stamens 3-5, iu females calyx fleshy,ovoid, 

Simla, Mahaan (Collett), mouth contracted, minute ; fruit yellow, 4 in. diam. 
Kotsi, Marred Hill* fleshy dotted with the minute achenes. This plant 
(Douie). yields a strong fibre. 

large, shoots stellately velvety; leaves 1-3 ins,, 
very leathery, oblong or orbicular, margin smooth or 
spinous-toothed, velvety above when young, woolly or 
very velvety beneath, or smooth when old, nearly 
sessile, stipules soon falling ofl!; flowers minute, in 
slender short clustered spikos, males in pendulous 
spikes, calyx bell-shaped. 4-7*lobed, stamens 6 - 12 . 
females in erect spikes, enclosed in bracts, calyx 
minutely toothed, styles 3-6 ; acorn cylindrio, l-l| ins, 
long, tip conical, cup very thick, grey, bracts closely 
fitting, tips narrow. 


Queron Ilex, 

Balvot, kkaraitfa. 
CuPULirtEJB, 

F. B.I. v. 602. 
Himalaya, 3-8,500 ft. 
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Shrubs with Alternate Stipulate Simple Leaves. 


Petals United. 


Seeds White, Down*. 


SaUsWiUloUUft, 

Btoir,bhai* #. 

Saliui N*j». 

F.B,I. v. 628. 

The Plains to 9 t Q00 ft. 
Simla, Mahasu, 

Fagu (Collett). 


large, bark greenish grey, young parts velvety or 
woolly beooming nearly smooth ; leaves 2-5 ins, long, 
lanceolate, long-pointed, margins usually even, green 
and hairy above, white silky velvet beneath, nearly 
sessile; flowers in spikes hanging or ereot, 1-4 ins. 
long, appearing before the leaves, 1-3 leaves at the 
base, bracts black, male spikes 1 in. long, stout, sta¬ 
mens 2, female spikes 3-5 ins., style forked; capsules 
J in. downy, slender, shortly stalked, stigmas erect, 
nearly sessile. 


Sails elegant, 

Bail, btt*u, bada, 

B ALIO IN E M 

f. b. i. v. «ao. 
Himalaya, 6 11,000 ft. 
Jaka, Simla (Collett). 


large, branohes dark green, yonng parts grey vel¬ 
vety ; leaves 1-3, ovate or oblong, pointed or blunt, 
finely toothed or not, smooth above, pale beneath, 
shortly stalked, often attacked by an orange fungus; 
flowers appearing after the leaves on leafy spikes, 
l$-5 ins. long, bracts yellow, velvety, male spikes 
compact, stamens 2, female spikes slender, drooping 
much longer, stigmas nearly sessile, divided ; capsules 
i in., conical, shortly stalked, smooth. 


m g 

Salioinkjb, 

F. B. I. v, 630. 
Himalaya, 9 15,000 ft. 
Hatha Marali (Collett). 


small, shoots silky, branohes dark brown or black ; 
leaves 1-3 by }-2 ins., acute or abruptly pointed, teeth 
small, stalk £-£ fin., stipules large, broadly ovate, flow¬ 
ers appearing with the leaves, in nearly sessile spikes, 
with small leaves at the base, 1-7 ins. long, silky, bracts 
oblong, blunt, just visible in the long silky hairs, male 
spikes 1-1$ in. long, compact, cylindric, stamens 2, 
female spikes 2-7 ins. long, style thread-like, stigmas 
divided, spreading, fruiting spikes 7 ins.; capsules 
smooth, nearly sessile, i i in. long, ovoid, beaked. 


gatlir viadailiii 
the Osier, 

Bit 

Samcinkjb, ' 

F. H. I. v. 631. 
Himalaya, 5*9,000 ft. 


19 


large, branchleta slender, flexible, leaves 4-5 ins., 
lanceolate, long pointed, smooth above, silvery silky 
beneath, margins even, turned over, stipules linear- 
lanceolate ; flowers appearii g before the leaves, in 
bright yellow nearly sessile spikes, 1-4 ins. long, 
bracts tipped with brown, or black silky hairs, male 
spikes nearly sessile, 1 in. long, ereot, stamens 2, 
female spikes 2*4 ins* long, style slender, stigmas, 
slender spreading ; capsules $ in., beaked. 
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Shrubs with Alternate Stipulate Simple Leaves. 

Petals United. 

Seeds White, Downy. 

SiUS OOCyOfttM, large,shoots velvety at first; leaves 2*4 by $-1 i ins. t 

Salicineje. lanceolate, pointed, teeth small, or none, smooth above, 

F. B. I. v. 036. greenish blue beneath, stipules small, semi-lanceolate; 

Himalaya 6*11,000 ft. flowers appearing before the leaves, on very long, 

stout sessile spikes, bracts yellow in males or brown 
in females, in males stamens 2, united below, in 
females style very short, stigmas short; capsules 
large in., sessile, silky. 

Shrubs with Alternate Stipulate Lobed Leaves. 


Bblflous Urtua, 

Malvaom. 

F. B. I. i. 885. 

The Plains. 


Hibiscus miaous, 

Ourhal , 

Malvaou, 

F. B. I. 1. 344. 

The Plains. 


Oossypium 
feo rbsoeua, 

Oottea, 

Kapat, 

Malvaceae. 

F.B. I. i. 846. 

The Plains to 6,000 ft. 


medium size, cultivated ; leaves 3 by 2 ins., ovate, 
long-pointed, lower leaves often three-lobed, toothed, 
hairy, stalk 2 ins., hairy, stipules $ in., linear ; flowers 
£ in. diam., pink or white, spreading on long-jointed 
stalks, calyx lobes 5, not distended, linear-lanceolate, 
braoteoles 5-7, awl-shaped without appendages, short¬ 
er than the sepals, corolla $ in. diam., petals 5, joined 
with the staminal tube, which is 5 toothed; capsule 5 
valved, round, shorter than the calyx, seeds cottony. 
This plant yields a strong fibre. 

medium size, cultivated, not priokly ; leaves 2 ins. 
long, ovate, three-lobed, toothed, surface nearly 
smooth, stalk short; flowers large showy on stalks 
equal to the leaf stalk, axillary, braoteoles 6-7, linear 
half the length of the calyx, sepals 5, ovate, lanceo¬ 
late, petals 5, broad at the tip, longer than the calyx, 
staminal tube with anthers all the way up ; capsule 
oblong, blunt, slightly hairy, seeds thinly hairy. This 
plant yields a strong fibre. 

medium size, cultivated, hairy or nearly smooth; 
leaves heart shaped, three to seven-lobed, lobes 
broadly ovate, long-pointed, long-stalked, stipules 
ovate-lanceolate, margin smooth or toothed ; flowers 
yellow with a purple centre or all yellow or all purple 
on axillary jointed single*flowered stalks, braoteoles 
three, large leafy heart-Bhaped, not divided beltfw the 
middle, calyx cup-shaped, petals 5, spreading, stami¬ 
nal tube 5-toothed, style with 5 stigmas ; capsule ovate 
3-5 valved, seeds 5-7 ib each cell, ovoid, cotton white 
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8HRUH3 WITH ALTERNATE STIPULATE IiOBED LEAVES. 


rarely brownish, adherent; to the seeds and overlying 
a greenish down. This plant is of Indian origin and 
is cultivated to yield cotton. 


Goaty plum 
barba&euto, 

MALVACK4B. 

F. B. I. i. 847. 

The Plains to 5,000 ft. 


medium size, branches and leaves black-dotted, 
branches purple ; leaves 3-6 lobed, lobes oblong, long- 
pointed, nearly smooth, long-stalked, Btipules linear 
lanceolate ; flowers, yellow With a purple spot, on 
thick stalks, axillary, jointed, single flowered, bracteoles 
3, very large, deeply cut, leafy, cordate,calyx as in last 
species, petals with one margin within and one with* 
out the next one, staminal tube and style like the last 
species ; capsule oval, long pointed, 3-6 celled, seeds 
black, covered with easily separable white or brownish 
cotton. This plant, as its name implies, was intro¬ 
duced from America, aud is grown to yield cotton. 


Goasyptum arbomm, 

Malvaobab. 

F. B. I. i. 847. 

The Plains to 5,000 ft. 


large, perennial, branches purple with scattered 
hairs ; leaves nearly smooth, deeply 5-7 lobed, lobes 
linear-oblong contracted at the base, long stalked, 
stipules sword-shaped ; flowers large purple rarely 
white on axillary, jointed, single flowered stalks, 
bracteoles 1, large, heart -shaped, ovate, pointed, leafy, 
nearly undivided, calyx as in the last species, petals 
spreading, staminal tube and style as in the last 
species ; capsule about one inch long, oblong-pointed, 
seeds covered with adhering white ootton over a 
dense green down. This plant is of Indian origin 
and only grown to a limited extent in gardens chiefly 
round temples. 


Sellottm Xsova, 
Jatropbaotuoaa, 


see Shrubs, Alternate, Stipulate, Simple, 
see ShrubB, Alternate, Stipulate, Simple. 


StUotptrmum 

artttata, 

flout Palmate, 

Phtfjioar, du&i. 
Uhticacejb. 

9. B. I v, B80. 
the Plains to 6,00* ft, 


see Shrubs, Alternate, Stipulate, Simple. 

large, bark smooth, grey ; leaves 3-5 ins. long, 
round ovate, pointed, toothed, deeply palmately five- 
lobed, rough above, felted beneath, stalk i-1 in. long, 
velvety, stipules soon falling off, ovate, pointed, vel¬ 
vety ; figs J-l in. dia., usually solitary, velvety, yellow 
when ripe, basal bracts 8, pointed, soon falling off, 
stalk i-J in* bag. 
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Shrubs with Alternate Stipulate Compound Leaves. 
Pod Beari.no Plants. 

Petals Dissimilar, Ur per one Largest, 
Leaflets Three. 


Plptftatims amiss- 

Lwiumxnosjb. 

F. B 1. iU 61 
Himalaya, 7-9,000 ft. 


largo, bark green ; leaves of three digitate leaflets, 
stalk}-\$ ins. long, stipules small, united, broadly 
triangular, velvety, soon falling off, leaflets sessile, 
2-4 by 4"l in., lanceolate, loug-pointed ; flowers yellow 
1-1J ins. long, crowded in hairy racemes 4-5 ins. long, 
bracts ovate, felted, soon falling off, calyx felted, 
bell-shaped, two upper teeth broad, three lower 
narrow, divided nearly to the base, petals all stalked, 
1 in long, stamens 10, ununited ; pod 3-5 by in., 
flat, stalked, seeds 3-10. 


Argyrolottum fito- 
oidum, 

Lkoumjkosjs. 

F. B. I, i)« 63, 

The Plains to 9,000 ft 


small, covered with densely silky hairs ; leaves of 
three digitate leaflets, leaf stalk short, stipules minute, 
linear, leaflets pale, silky, nearly equal, lanceolate 
shortly pointed, in. long; flowers small yellow, 
few in short racemes on stalks longer than the leaves, 
calyx deeply two-lipped, upper lip two-toothed, lower 
three*toothed, teeth narrow, petals smooth, hardly 
longer than the calyx, stamens iO, united ; pod j-1 
in. long, densely silky 6-8 seeded. 


small, velvety stems; leaves with three pinnate 
IritauMiNosAB. ’ leaflets, leaf stalks short, stipules large, leafy, attached 

F. B. 1. ii. 86. to the leaf stalk, leaflets oblong, blunt, toothed; 

Hi m alaya, 5*7,000 ft. flowers nddish in pairs, forming a close terminal 

leafy raceme, calyx bell-shaped, } in. long, teeth 
linear, longer than the tube, petals stalked, stamens 
10, united ; pod oblong, downy, not protruding from 
the calyx, 2-3 seeded. 


Xadlgofera trite, 

L* OO MW o* A. 

F. B. 1.1. 96. 

The Plains. 


small, branches many, rigid, widely separating, 
thinly covered with grey baiie flattened against the 
atom ; leaves with three leaflets, leaf stalk \ § in. 
long, stipules minute, bristle-like, leaflets oblong with 
a broad tip, lateral leaflets nearly sessile, £-1 in. long, 
opposite, terminal Usflet, 1-1 i in. long, stdked; 
flowers purplish red, $ in. long on spike-like racemes, 
shorter than the leaves, 6- .2 flowered, calyx *t»£ln. 
long, grey, teeth bristle-like, corolla i in long, stamens 
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SflRUBS WITH ALTERNATE STIPULATE COMPOUND LEAVES. 

Pod Bearing Plants. 

Petals Dissimilar, UppRr one Largest. 

Leaflets Three. 

10, all united, but upper one, anthers with pointed 
tip ; pod 1-1 jins. long, bending down or spreading, 
very firm, four-angled, without oontractions, pointed 
8-10 seeded. 

small, branches many, stems silvery, warty, branch' 
lets when bare somewhat spinous; leaves shortly, 
stalked, leaflets thiee, £4 in. long, terminal leaflet 
largest, lateral ones oblique, blunt, margin wavy 
gland-dotted beneath ; flowers yellow in short-stalked 
racemes, 2-3 ins. long, bracts ovate, very minute, 
calyx £ in. covered with white hairs, teeth short, the 
lowest iB the longest, oorolla slightly projecting bo 
yond the calyx, stamens 10, all united but tho upper 
one ; pod oblong, clasped by the calyx, one seeded. 


Faoraloapueata, 

Bahhtmal, 

Leguminoshi, 

IT. B. I. it. 103. 

The Plains. 


Taveralcra auamul- 
uift, 

Legttminosjo. 

F. B. I. ii. 140. 

Tfae Plains. 

Rawalpindi. 

Kahuta. 


Small, brunches many, slender, finely grey ; leaves 
shortly stalked, stipules minute, lanceolate, thin and 
dry, leaflets 3, nearly round, 4-1 in. long, oblong ovate 
with broad tips ; flowers red, £ in. long, in racemes 
longer than the leaves, calyx £~£ in., thinly silky, 
stamens 10, united ; pod roundish, 1-4 seeded. This 
plant is found on stony ground. 


tTfttla Plot*, see Herbs, Erect, Alternate, Stipulate, Compound. 


VSflRit iAffOpUf, medium sire, stem and branches from densely 

Ljbgdmxnosjb. velvety to bristly, branches slender ; leaves 5-6 ins. 

F. B. I. ii. 156. long, stipules lanceolate, long pointed, stalk 2-8 ins. 

Himalaya, up to 6,000 ft. long, leaflets 3, sometimes one, ovate, blunt, tip 
dixnla. notched 2£-4£ ins, long, rough above, pale and felted 

beneath ; flowers very many, purple, £-£ in. long, in 
terminal and axillary racemes, 6-12 ins. long, bracts 
hairy, ovate £ in, long, pointed, calyx £-£ in. long, 
corolla just protruding from the oalyx, stamens 10, 
all united, but the upper one ; pod sessile, two to six 
jointed, hairy, flattened folded face to face within the 
calyx. 
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SHRUBS WITH ALTERNATE STIPULATE COMPOUND LEAVER. 
Pod Bearing Pi,ants. 


Petals Dissimilar, Upper one Largest. 


Vtu ianeglecta, 

(A/ Praia). 
Djrguminosje. 

F. B. I. Ii. 154. 
Himalaya, 1*8,000 ft. 
(Duthie.) 


Leaflets Three. 

medium size ; Blender, velvety, woody branches; 
this plant is like Uraria lagopus in its flowering parts 
but differs in its foliage, braots and pods ; leaves of 
one leaflet (simple) or three leaflets, stipules long 
pointed from a broad base, hairy, leaflets, 8-5 ins. 
long, ovate-oblong, net-veined, entire, blunt-pointed 
or notched, rarely short-pointed, base rounded, 
smooth above, velvety beneath, terminal leaflet 
largest, stalked, lateral nearly sessile, flowers in. 
purple, many on long, hairy stalks, crowded in cylin¬ 
drical terminal racemes, 8-6 in. long and about 1 in. 
broad, bracts overlapping in bud, ovate with a hard 
sharp point, hairy, soon falling off, calyx | in., 
hairy, teeths, feathered, lower long, stamens and style 
like the last species ; pod smooth, otherwise like the 
last species. 


flbeaua sttilata, 

Leguminobae. 

F. B. I. ii. 140. 
Himalaya, 4-8,000 ft. 


small, covered with spreading erect thorns 1»4 in., 
long; leaves odd pinnate, shorter than the spines, 
leaflets 8, lanceolate, f-J in. long, margins even; 
flowers red, sessile in crowded heads on axillary stalks, 
surrounded by lanceolate bracts, calyx 4 in. long 
covered with long brown silky hairs, teeth bristle- 
like, feathery, corolla much shorter than the calyx, 
stamens 10, united except the upper one ; pod flat, 
oblong, thin, enclosed in the calyx tube, seed one. 


Ltspedm Mrloea, 

Leguminous. 

F, B. I. Ii. 142. 
Himalaya, 8*8,000 it. 
Simla (Collett). 
Hazara, Kashmir. 


small, branches long tough slender, Velvety , leaves 
directed, obliquely upwards, nearly sossile, crowded, 
overlapping, leaflets 8, tip notched, in * long, 
wedge-shaped, usually smooth above, white silky be¬ 
neath ; flowers \ in. long, white or yellow tinged with 
purple in clusters of two to four in the leaf axils all 
down the branch, stalks short, bracteoles linear, minute, 
calyx in. with short white hairs, teeth awl-like, 
very long, corolla j in., stamens 10, all united, buHhe 
upper one ; pod 4 in., thinly silky, hardly longer than 
the calyx, one-seeded. 
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Shrubs with Alternate Stipulate Compound Leaves. 
Pod Bearing Plants. 

Petals Dissimilar, Upper one Largest. 
Leaflets Three. 


Leguminobje 
F. R. I. ii, 142. 
Kashmir, Simla, 
4-8,000 It. 

Xftspi&esA 

Gtarardla&a, 

Lbguminosabj, 

F. B. I. It. 142. 
Himalaya, 5-10,000 ft. 
Simla (Collett). 

Lespedesa slogans, 

LKGUMIN08JB. 

F. B 1. ii. 148. 
Kashmir, 5-6,000 ft. 


Lespalm sunn- 

W», 

LRGUMINOBiE. 

F. B. I. ii. 148. 
Himalaya, 2-6,000 ft. 
Sutlej and (Hri Valley*, 
(Collett). 

Synj. 


XrfiiMi atteoam, 

LBOUMlNOSAfl. 

144, 

Himalaya, 8-9,000 ft. 
Simla, Mathobra, 
Matiana, Shalt (Collett). 


smaller than the last, but very like it, the leaves 
less crowded, flowers palo purple. 


small, like Lespedeza sericea, but leaflets rather 
larger, flowers twice as largo, pods in. very small, 
concealed in the calyx. 


small, branches slender, finely downy ; leaves absent 
at the onds of branches, leaf stalk £-£ in. long, leaflets 
J-j in. long, oblong, blunt, smooth above, grey silky 
beneath; flowers in clusters of 6-8, extending low down 
the branches and at the top forming leafless branching 
racemes, calyx H in., very velvety, teeth linear awl¬ 
like, vory long, corolla half as long again as the calyx, 
stamens 10, all united but the upper one ; pod sessile, 
J in. long, oblong, downy, one-seeded. 

small, but larger than the four preceding species, 
branches woody, densely velvety; leaves shortly 
stalked, leaflets 3, ovate with a broad tip, Jin, long 
and nearly as broad, nearly smooth above, densely 
white silky below; flowers J in. long, deep red, 
clustered in racemes J in. long, bracts silky, ovate 
concealing the buds, calyx & in., white silky, teeth 
lanceolate, corolla § in. long, stamens 10, all united 
but the upper one ; pod shortly stalked, §-£ in. long, 
narrow to both ends, point $ in. long, lower half 
feathery, one-seeded, 

as large as the last species , branches many, bran ch - 
lets grooved, slender, angular, silky; leaves with stalks, 
J-1J in. long, leaflets 3, ovate, wedge-shaped with a 
broad tip, J-l in, long, stiff somewhat leathery, 
smooth above, velvety pale below ; flowers J in. long, 
deep red-purple in racemes 2-4 ins. long, bracts not 
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Shrubs with Alternate Stipulate Compound Leaves. 

Pod Bearing Plants. 

Petals Dissimilar, Upper one Largest. 

Leaflets Three. 

longer than the buds, calyx £ in., silky, broad, teeth 
linear awl-like, corolla g-J in. long, stamens 10, all 
united but the upper one ; pod ovate, | in. long, hairy, 
point as long as the pod, velvety at the base, one- 
seeded. 

medium size, branches somewhat angled covered 
with short hairs, leaf stalk 1-2 ins., stipules lanoeolate 
long-pointed, leaflets 3, ovate, pointed, 4-6 ins. long 
sometimes broad at the tip and blunt, thin or almost 
Himalaya, up to 6,000 ft. leathery, smooth above, flattened hairs beneath, stipels 
Kangra (Duthie). awl-like ; flowers small, white, tinged with blue, many 

in axillary and terminal racemes, 'the terminal often 
12 ins. long, bracts minute linear awbliko, calyx T J in. 
long, hairy, teeth lanceolate longer than the tube, 
stamens 10, all united but the upper one ; pod 
1-1J ins. long, covered with minute hooked hairs, 
slightly contracted at the joints, 6-10 joints, flattened 
joints easily breaking and catching on to clothes by 
the hooked hairs. 


Sesmodium lisSlo* 
n m, 

IjEGUMI NOSJB. 

P. B. I. ii. 164. 


Basmodtatt podooar- 
m 

Leguminobab. 

F. B. I. ii. 166. 
Himalaya, 2,000 
to 7,000 ft. 

Simla (Collett). 


P i tt odtam fiofflfewp 

4tt tBLf 

LBOUMINOSJB. 

F* B« I. ii. 1674 
Himalaya, up to 7,000 ft. 
ttmla (Oollett> 


small, branches velvety, angular; leaves 8-6 ins. 
long, stalk 1-3 ins. long, stipules small, bristle-like 
leaflets 3, thin, 2-3 ins. long, both surfaces nearly 
smooth, lower pole ovate with a broad tip, pointed, 
end leaflet roundish, somewhat pointed, with a trian¬ 
gular base ; flowers pink, 4 in. long, in drooping race¬ 
mes few flowered, terminal racemes 12 ins. long, much 
branched, bracts minute linear, calyx & in, long, 
teeth triangular, very short, corolla t in., stamens 10, 
all united but the upper one ; pod £ in. long with 1-2 
joints, joint i in. long, upper margin of pod straight, 
lower deeply indented. 

large, stem hairy, branches angular, densely vel¬ 
vety; leaves 4-6 ins, long, stipules lanoeolate, £ in, long 
leaflets 3, somewhat leathery, 2-4 ins. long, end one 
largest, ovate, blunt or pointed, both surfaces hairy, 
lower pale;flowers many,pink purple, &in.long,in 
axillary and terminal racemes 8-6 ins. long, often with 
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Shrubs with Alternate Stipulate Compound Leaves. 

Pod Bearing Plants. 

Petals Dissimilar, Upper one Largest. 

Leaflets Three. 

the flowers directed to one side only, bracts long- 
pointed, i in. long, fringed with hairs, calyx 4 in. 
long, corolla j}-| in. long ;pod sessile, very hairy, $-1 
by 4 in,, upper margin slightly, lower deeply indented, 
joints 0-8 longer than broad. 


Beamodium oxyphyl- 
tam, 

Leguminosas. 

F. B. 1. ii. 168. 

Himalaya, up to 7,000 ft. 
Simla (Baker). 


medium size ; branches slender, smooth, cylindrical, 
leaves 3-54 ins. long, stalk 1-14 ins. long, leaflets 3, 
pointed, thin or somewhat leathery, smooth above, 
pale grey silky beneath, end one ovate oblong with 
tip broad, gradually narrowed to a point, 2-4 ins. long ; 
flowers many, 4 in. long, in short axillary, or ter¬ 
minal branching racemes, bracts lanceolate, long point¬ 
ed, fringed with hairs, 4 in. long, calyx 14 in. nearly 
smooth, teeth very short, corolla in. long, stamens 
10, all united, but the upper one ; pod 2-3 ins. long, 
4 in. broad, shortly stalked, joints longer than broad, 
6 - 8 . 


Deeaodium tltt&e* 
fettum, 

Chamra, pirhi halimort . 
LeGUMINOBjE. 

F. B. I. ii. 168. 

Himalaya, up to 9,000 ft. 
Simla, Mashobra (Collett .) 
Murree (Douie), 


medium siae ; branches spreading, branchlets vel¬ 
vety ; leaves 4-6 ins. long, leaflets 3, broadly ovate 
2-4 ins, long, rather leathery, end one longest, silky 
beneath; flowers pink, J in. long, in numerous 
branching racemes, up to 12 ins. Jong, calyx J in. 
downy, teeth triangular, shorter than the tube, corolla 
in., stamens 10, all united, but the upper one; 
pod sessile, broad, 2-3 ins. long, joints 6-9, longer than 
broad, upper margin slightly, lower deeply indented. 


Stutdtem sequax, 

Leguminosab, 

I* ii. 170. 

Himalaya, 4-7,000 ft 
ftimla (Collett), 


SO 


large, branches with dense grey velvet when young ; 
leaves 4-7 ins. long, leaflets 3, ovate-lanceolate or lan¬ 
ceolate, gradually pointed, hairy above, more densely 
below, end leaflet 24-4 by 54-24 inis.; flowers pink, { 
in. long on lateral and terminal branching racemes, 
calyx in., teeth lanceolate, stamens 10, all united 
but the upper one; pod sessile 4 } in. long, *i in. broad, 
6-8 jointed, woolly with minute hooked hairs, upper 
margin slightly, lower deeply indented. 
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Shrubs with Alternate Stipulate Compound Leaves. 
Pod Bearing Plants. 

Petals Dissimilar, Upper one Largest. 
Leaflets Three. 


Xksmo&lum ooaola- 
aum, 

Leouminobjs. 

P. B. I. ii. 170, 

Himalaya, 1-7,000 ft. 
Simla (Collett), 


Sesmo&ium poly* 
carpum, 

Leouminob;e, 

F. B. I. ii. 171. 

The Plains to 5,500 ft. 
Valleys below Simla 
(Collett). 


Dosmodlum gyr&ns, 
The Telegraph or 
Semapltort Kaat, 

Lbouminob^g. 

F. B. I. ii. 174. 

Himalaya, to 7,000 ft. 
Valleys below Simla 
(Collett). 


Oftjaaua ladloni, 
flffM&PM, 

Arhar dal. 
LdOUminOs^ 
F.B.I.ii. 217. 

The Plains to 6,000 ft. 


large, branches drooping, velvety; leaves 2£-4 
ins. long, leaflets 3, green smooth above, grey hairy 
beneath, end leaflet 2-3 ins. long, longest; flowers dark 
blue £ in. long, in lateral and terminal racemes, calyx, 

in., corolla in., stamens 10, all united but the 
upper one; pod j-1 in. long, £ in. broad, shortly 
stalked, curved, 4-6 “jointed, downy, upper margin 
wavy, lower deeply notched, upper margin of each 
joint hollowed out. 

small, branches angular, slender, hairy ; leaves l£-4 
ins. long, leaflets 8, broadly ovate, nearly smooth above, 
hairy paler beneath, end leaflet 1-2 by £-1 in., blunt; 
flowers purple, or white, £ in. long, racemes terminal 
or lateral, short stalked 1-3 ins. long, calyx jV in., teeth 
long pointed, corolla less than \ in., stamens 10, all 
united, but the upper one; pod £-j in. long, £ in. 
broad, 5-8 jointed, straight, hairy, upper margin 
straight, lower slightly notched. 

small, branches nearly eylindric, smooth ; leaves 
3j-4£ ins. long, leaflets 3, oblong lanceolate, blunt, 
end one 2-4 by J-1 in., lateral leaflets often one or 
both wanting, £ in. long, moving by jerks, especially 
in sunlight; flowers £ in. long, pale yellow, in axillary 
or terminal racemes, 3-6 ins. long, buds in pairs, 
enclosed in the bracts, calyx in., teeth triangular, 
corolla £ in., side petals tinged with pink or blue, 
stamens 10, all united but the upper one ; pod sessile, 
1-1 i by £•£ in., curved like a sickle, 6-10 jointed, upper 
margin even, lower slightly notched. 

medium size, much cultivated as a food grain; 
branches many, grooved, silky ; stipules minute, lanceo¬ 
late, leaflets 3, oblong lanceolate, pointed, densely 
silky beneath ; flowers yellow, streaked with red Veins 
j in. long, in branching axillary or terminal racemes, 
calyx } in., corolla § in., stamens 10, all united but 
the upper one ; pod 2-3 ins. long, finely downy, often 
marked with reddish purple streaks, seeds 3-5, the size 
of a small pea, yellow and red to brown or black. 
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Shrubs with Alternate Stipulate Compound Leaves. 
Pod Bearing Plants. 

Petals Dissimilar, Upper one Largest. 


Leaflets Three, 


Byhaoboftla PseuAo- 
oajaa, 

Lbouminos^b, 

F. B. I. it. m. 

Himalaya, 8-9,000 ft. 
Sutlej Valley (Collett). 
Hazara, Murree. 


medium size, branches blender twiggy, white-felted 
longitudinally ribbo* 4 , leaves 1-3 by 1-4 ins., grey green, 
velvety above, wnite woolly beneath, leaflets 3, J-2 
by ; [-1jjin8 f , lateral sessile, terminal stalked, largest, 
oblong, apex triangular, stipules minute, soon falling 
off ; flowers yellow, J in. long, in short-stalked close 
axillary clusters, calyx jj in., 5-toothod, lowest tooth 
longest, linear, bristly, all densely woolly, corolla 
in., stamens 10 all united but one, the uppermost; pod 
1 by g in., straight, flattened, grey-woolly, 1-2 seeded. 


Zndlgofera ttaotorta, 
ThJt Indigo Pint, 

AW. 

Leouminos^j, 

F. B. I. il. 99. 

The Plains. 


raodium size, cultivated, branches twiggy, tough, 
angular, thinly covered with silvery hairs, flattened 
against the stem ; leaves 2-3 ins. long with a 
stalk £-1 in. long, stipules minute, awl-likc, leaflets 
7-13, shortly stalked, J-l in. long, ovate-oblong, or 
nearly circular, bluish-green above, silvery beneath, 
stipels minute, bristle, like ; flowers reddish-yellow, 
very small on stalked, erect,spikle, like racemes, many- 
flowered, shorter than the leaves, bracts awl-shaped, 
calyx in., silvery, teeth equal to the tube, corolla 
longer than the calyx, stamens 10, all united but the 
upper one, anthers with pointed tip ; pod 1-14 ins. 
long, in. thick, nearly smooth, 8-12 seeded, with¬ 
out contractions. This plant yields the indigo of 
commerce. 


Xadigofer* 
Gbrardiana, 

Kenthi 

Leouminosas. 

F. B. L ii. 100. 

Salt Bsnge and Himalaya, 
2-10)000 ft. 

Simla fCollett). 

Hasara, Otfarrefct), 


medium si?.©, branches many, branchlets silvery 
with hairs flattened against the stem ; loaves 14-3 ins. 
long, shortly stalked, leaflots 17-31, opposite, ;}-$ in. 
long, ovate with a broad tip, pale grey beneath,'short 
white hairs above, stipels minute ; flowers j-J in. 
long, pale red or purple, on racemes 2-4 ins. long, 
stalked, 12-20 flowered, calyx obliquely bell-shaped, 
silvery hairy, in. long, corolla silvery outside, 
stamens 10, all united but the upper one, anthers with 
pointed tip ; pod 14*2 ins, long, nearly cylindrical, 
smooth, 6-10 seeded. 
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SHRUBS WITH ALTERNATE STIPULATE COMPOUND LEAVES* 

Pod Bearing Plants, 

Petals Dissimilar, Upper one Largest. 

Leaflets Many. 

largo, branchiets nearly smooth ; leaves 6-9 ins. 
long, stalk 1-3 ins. long, leaflets 1-1$ ins. long, 6-13 
opposite, blunt, green above, pale green below, stipels 
minute, flowers dark red purple, in. long, on 
shortly stalked racemes, 4-8 ins. long, bracts $ in. 
long pointed, longer than the buds, calyx lu in. long, 
teeth short, triangular, corolla in. long, stamens 
10, all united but the upper one, anthers with pointed 
tip ; pod 1-lJ ins. long, linear, smooth, 6-10 seeded 

largo, branchlets nearly smooth ; leaves 4-6 ins. 
long, leaflets opposite, 13*17, 1-1 $ ins. long, ovate, 
blunt., a few flattened hairs on both surfaces, stipels 
distinct ; flowers crimson red, $ in. long, in stalked 
Mahaau, Theog, Narkanda loosely 12~20*flowered racemes, bracts boat-shaped, 
(Collett). bristle-pointed, longer than the buds and enclosing 

them, corolla ft in. long, stamens 10, all united but the 
upper one, anthers with pointed tip; pod smooth, 
straight, l$-2 ins. long, 8-10 seeded. 


ladigofera atropur- 
pum, 

Leguminosjb, 

F. B. 1. ii. 101. 

Himalaya to 9,000 ft. 
Sutlej Valley near 
ftarapur (Collett). 


X&Uffofera hebepstala, 

Lbguminosje. 

F. B. I. ii. 101. 

Himalaya, 6-1 \000 ft. 


Xaligofera pulohslla, 

Lkgumxnosjb, 

F.B. I. ii. 101. 

Himalaya to 6,000 ft. 
Valley below Simla 
(Collett). 

Hasara (Barrett). 


medium size, trunk thick ; leaves 3-6 ins. long, 
shortly stalked, leaflets 11-19, opposite $4 in. long, 
ovate-oblong, broad at the tip, blunt, often notched, 
pule green abovo, greenish blue beneath, thinly 
covered with flattened grey hairs, stipels very minute 
or none ; flowers bright pink fading to violet, $ in, 
long, in shortly stalked racemes 1-4 ins. long, bracts 
boat-shaped with a long point, longer than the bods, 
calyx xV in* long. silvery, teeth short triangular, 
corolla $4 in., bright red, stamens 10, all united but 
the upper one, anthers with .pointed tip ; pod T$4 J ins. 
long, smooth, straight, 8-12 seeded. 


Xudlgoftra 8 o«m, 

Legumxnosas. 

F. B. I.ii. 102. 

Himalaya, 6-8,000 ft. 
Simla Mashobra (Collett). 


small, hairy or velvety ; leaves 1-3 ins. long, nearly 
sessile, leaflets 19-35, opposite, linear-oblong, 
in., hairy, pale below, stipels none; flowers $ in. long, 
bright red in stalked racemes, 1-3 ins. long, bracts 
i in. long, silky, pointed, longer than the buds, calyx 
$7 in. long, silky, teeth triangular hard point^corolla 
I*} in,, stamens 10, all united but upper one, anthers 
with pointed tip ; pod 14 £ ins, long, straight, nearly 
smooth, 842 seeded. 
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SHRUB8 WITH ALTERNATE STIPULATE COMPOUND LEAVES. 


Pod Bearing, Leaflets Many. 


Petals Dissimilar. 


Qolutea medium size, nearly smooth ; leaves 2-6 ins. long 

Bladder S8&&1, leaflets 9-13, ovate with a broad tip, { in., pale 

LEGumNoe-aB. green, often with a notched tip ; flowers yellow with 

P. B. Lit* 108. a tinge of red, } in. long, in three to four flowered 

Himalaya, 8-11,000 ft. racemes equal to the leaves in length, calyx bell- 
Himla, Mahasu, Matiaua shaped, teeth 5, short, the lowest is longest, stamens 
(Collett). ii), a jj un jt e( j but the upper one ; pod j-2 ins. long, 

inflated ovoid, seeds many, kidney-shaped. The 
leaves are mildly purgative. 


B#8buil&W7PtiM& 9 

Jaint , jait. 
LBOUMINOBJ5, 

F. B. I, U. 14. 

The Plains to 4,000 ft. 


Se!w*aiaaeuU*ta, 

Oaragana bre viipla*, 

Bakeati 

Lbowminobje. 

F.B. 1. ii. 116. 

Himalaya, 5-9,000 ft. 
Matiaaa, Hartanda 
(Collett). 

Kashmir, Kagan Valley 
(Douie). 


TeVbrosiarurpurea, 

Tepfcr osla vilioaa, 

Actrwklct VUeoaart, 

AttwCAlu trtoto* 
ow*a», 


large, soft-wooded ; leaves 3-6 ins. long, leaflets 
2141, smooth, linear oblong, pale green, very shortly 
staked; flowers pale yellow, tinged with purple, 
in. long, in axillary few-flowered racemes, 3-6 ins 
long, calyx i in., smooth, teeth short, triangular, 
stamens 10, all united but the upper one; pod 6-9 ins. 
long, beaded, flexible, twisted, 20-80-Heeded, divisions 
between the seeds. The seods are used as an astrin¬ 
gent in Mahomedan medicine. 

see Herbs, Erect, Alternate, Stipulate, Compound. 

large, spinous, hairy, branchiate finely downy, old 
leaf stalks persistent, 2-4 ins, spine-tipped; leaves 
even-pinnate, 2-8 ins., clustered on short thick 
branohlets, stipules spinous, leaflets 8-16, opposite, 
ovate, £-1 in,, upper surface smooth, lower silky, 
pale ; flowers bright yellow, 1 in. long, in stalked 
few flowered clusters, shorter than the leaves, calyx 
velvety, oblique, tubular, teeth fine, spine-tipped, 
stamens 10, all united but the upper one; pod 
flattened, velvety, 2*3 ins. long, straight, cylindrical, 
woolly within, seeds 3-4. This plant is used for fatten - 
ing goats. 

see Herbs, Erect, Alternate, Stipulate, Compound, 
see Herbs, Erect. Alternate, Stipulate, Compound, 
see Herbs, Erect, Alternate, Stipulate. Compound, 
see Herbs, Erect, Alternate, Stipulate, Compound. 
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Shrubs with Alternate Stipulate Compound Leaves. 

Pop Bearing, Leaflets Manv. 

Retail Dissimilar. 

▲itffiff ftlus oblo r O » small, many slender branches, covered with short 
taohya, hairs ; leaves 3-6 ins. long, stipules small, lanceolate, 

Lbouminobas. spreading, leaflets 13-17, oblong, 4*S in, long, blunt, 

F. B. I. il. 188. waxy greenish blue above, white silky beneath ; flowers 

Himalaya, 5-14,000 ft. many, 4*i? in. long, yellow green tinged with lilac, 
Simla Mahasu (Collett), crowded in erect racemes 3-6 ins. long, bracts lanceo¬ 
late ; hardly longer than the buds, calyx velvety, half 
the length of the corolla, teeth very short, stamens 
10, united all but the upper one ; pod smooth, oblong, 
pointed, $ in. long, narrowed into a stalk £ in, long, 
seeds 6-10. 


▲strftffftlttfl StlWOTtll, like the last, but the leaves densely white silky, the 
Lbouminosje. bracts and calyx teeth with Jong bristles, the latter 

F. B. I. ii. 120. protruding beyond the buds, pods completely two- 

Hazara, 5*9000 ft. colled, seeds 6-10. 


▲gtMffttafl lo&tfl- 

OMliflt 

Leguminobjs;. 

F. B. I. ii. 129. 
Kashmir. 

Aitrftffftlufl ffraveo- 
1ms, 

Leguminobab. 

F. B. 1. ii. 181. 
Hltralaya, 4-12,000 It. 
Hazara (Louie). 
Murree. 


like the last, but leaflets 21-25, narrow-oblong ; pod 
10-12 seeded. 


small, branches ; many, rodlike, rounded leaves 4*6 
ins. long, stipules leafy, l-l£ ins. long, leaflets 17-19 
round-oblong, opposite, firm, blunt, smooth on both 
surfaces, 4-1 in. long; flowers yellow } in. long on 
long stalked racemes 6-12 ins. long, bracts linear, 
smooth, calyx tubular, smooth, § in. long, teeth half 
the tube’s length, stamens It), all united but the upper 
one ; pod 1-14 ins. long, 4 in. broad, smooth, Stalked, 
two-celled, 12-18 seeded. 


Altriff&lua ota&ol* 
iMtttLfl, 

Lrguminosjb. 

F. B. 1. ii 182. 
Himalaya, 8-18,000 ft. 


small, stems woody, a few inches long, below the 
tufts of leaves with many woody leaf stalks of old 
leaves with lanceolate membraneous stipules \ leaves 
3-4 ins. long, leaf stalks 1-2 ins., finely dawny, leaflets 
17-25, oblong, blunt, bluish waxy green, in, long, 
more or leas silky ; flowers 1} ins. long, yellow in flearly 
sessile heads, many, bracts linear, calyx 4 in. long, 
densely silky, teeth linear, stamens 10, all united but 
the upper one ; pod $-1 in. long, curved, shortly stalk- 
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Shrub? with Alternate Stipulate Compound Leaves. 

Pod Bkarino, Leaflet? Many. 

Petals Dissimilar. 

ed, firm, two-ceiled, narrowed to both ends, 12-16 
seeded. 

small, stem short woody, covered with long fine 
brown hairs, no old leaf stalks as in the last; leaves 
6-12 ins. long, stipules £-J in. long, lanceolate, silky, 
leaflets 41-51, roundish, in. long, blunt with a fine 
point, covered with long silky hairs ; flowers 1| ins. 
long, yellow, in close 6-12-flowered 1-4 ins. stalked 
heads, bracts linear bristle-like, feathery, calyx very 
silky, in. long, teeth bristie4ike, nearly ub long as 
the tube, stamens 10, all united but the upper one ; 
pod nearly sessile, oblong-halved, silky, two-celled, 
10-12 seeded. 

Astragalus MalSOfr- sma N» ** fcena a foot long, densely velvety ; leaves 2-4 
PhyUUi i n ®* long, stipules lanceolate in. long, leaflets 51-41, 

Lrguminosas densely silky, oblong, blunt, H in. long ; flowers 1$ 

F. B. 1. ii. 169. in®, long, yellow in shortly stalked close heads, bracts 

Himalaya, 9-11,000 ft, linear bristlo-like, calyx $ in, long, densely silky, teeth 
linear, stamens 10, all united but the upper one ; pod 
$ in, long, sessile, two-celled, silky, 8-10 seeded. 

small, branehlets short, armed with the old leaf 
stalks l£-2 ins. long ; leaves l£-3 ins. long, stipules 
triangular, leaflets 9-13, oblong, Slightly silky, pale 
bluish green, in. long ; flowers yellow, usually in 
twos, sessile in the axils of leaves, 1| ins. long, calyx 
tubular, i in. long, silky, teeth short, linear, stamens 
10, all united but the upper one ; pod j in. long, 
oblong-halved, sessile, two-oolled, seeds 16-20. 

small, densely armed with the old leaf stalks, 3-6 
ins. long ; leaves 9-6 ins. long, stipules lanceolate, leaf¬ 
lets, in. long, 31-41, blunt, lanceolate with a broad 
tip, pale green, soon falling off; flowers 3-4 on shortly 
stalked heads in the axils of leaves, yellow, H ins. 
long, calyx j in. long, with a few black or brown 
bairn, teeth bristle-like, stamens 10, all united but 
the upper one ; pod in. long, oblong, densely 
silky, two-oelled, narrowed to the point, seeds 15-20. 


Astragalus olotrt- 
follus, 

LJ6OUMIS0SJE. 

F. B, I, if 184. 
Himalaya, 10-17,000 ft* 


Astragalus Polya- 
oaathua, 

LEGUMINOeJ5. 

F. B. I. lb 1P4. 

The Plains to 18,000 ft. 
Rawalpindi. 

Hasara (Pome). 
Murree, 


Astragalus pyrrho- 
trichus,' 

Lbguminosas. 

F. B. l.ii. 188. 

Hasara, 1-6,000 ft. 
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Shrubs with Alternate? Stipulate Compound Leaves. 


Pod Bearing, Leaflets Many. 


Petals Dissimilar. 


Astragalus multi- 
0091, 

Kandiara, tannul. 
Lequminosje. 

F. B. T.ti. 184. 
Himalaya, 8*18,000 ft. 


small, main stem very short, branchlets with tufts 
of leaves very close together, armed with the oHJ 
leaf stalks 1 $ 3 ins. long, leaves 1J-3 ins. long, sti¬ 
pules 4 in. long, lanceolate, leaflets 21-31, oblong- 
ovate with broad tip, in. long, covered with 
grey silky hairs; flowers one or two together in leaf 
axils, sessile or nearly so, yellow, 1 in. long, bracts 
linear, £ in. long, oalyx i in. long, silky , teeth linear 
bristle-like, stamens 10, all united but the upper, 
one ; pod sessile, oblong, | in, long, covered with 
fine grey silky hairs, seeds 12-14. 


Astragalus satis- 
karensls, 

Lbqumikoeub. 

F. B. I. ii. 184. 
Himalaya, 10-14,000 ft. 


small, main stem short, branchlets with olosely 
crowded leaves lower parts armed with the old leaf 
stalks 3-4 ins. long ; leaves 3-4 ins. long, stipules 4 in; 
long, lanceolate, leaflets 21-25, oblong, blunt, soon 
falling off, i-1 in. long, densely brown silky velvet 
flowt rs yellow, 1£ ins. long, in few to six flowered 
shortly stalked heads, bracts linear bristle-like, 
feathery, calyx $-$ in. long, tubular, densely silky, 
teeth bristle-like, stamens 10, all united but the 
upper one ; pod shortly stalked, seeds up to 20. 


Astragalus lepto- 
oautrni, 

LBOUMZNOBJB. 

F. B. 1.11. 135. 
Himalaya, 14,000 ft. 


small, main stem lengthened, armed with the old 
leaf stalks, 2-3 ins. long, velvety, branches velvety, 
branchlets with closely clustered leaves, leaflets 
21-1, oblong, blunt, A-1 in. long, grey brown, silky 
velvet on both surfaces ; flowers yellow, in* long, 
one or two together without a stalk common to 
both, in the leaf axils, calyx £ in. long, densely 
silky, teeth linear, biistle-like, stamens 10, all united 
but the upper one ; pod oblong, 4 -$ in. long, sessile 
silky, two-oelled, 12-Useeded. 


Astragalus Motmp U, BITI& ^ ff enBvall y A. polyaeamhui above, bran 
Leo ixmi n osjB . 9 ohes densely silky, stem lengthened, armed with the 

F. B. I. ii. 135. old leaf stalks 12 ins long, leaflets 18-17, oblong, 

Hasara. bluet, f | in, long, shaggy stipules in. long, Ian* 

ceolate sharp-pointed ; flowers yellow, 1 in. long, one 
to three together, not on a common stalk, in the leaf 
axils, calyx i in. long, shaggy, stamens 10, alt united 
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Shrubs with Alternate Stipulate Compound Leaves. 


Pod Bearing, Leaflets Manv. 
Pki^ Dissimilar. 


but the upper one ; pod shaggy, nearly sessile, oblong, 
two-oelled, g-J in. long, seeds 8-10. 


Astragalus iteohill- 

ftrus, 

Lmuminosjs. 

F. B. I.ii. 185, 
Himalaya, 8.18,000 ft. 


very small, branches many, armed with the old leaf 
stalks, 1-2 ins, long ; leaflets 11-13, lanceolate with a 
broad tip, short-pointed, in. long, hairy, stipules 
thin, triangular; flowers yellow, g in. long, sessile 
in the leaf axils, scarcely showing above the stipules, 
calyx i in. long, thick white velvety, corolla scarcely 
showing beyond the calyx lobes, withering in situ, 
stamens 10, all united but the upper one ; pod sessile, 
silky, seeds 3*4. 


Bophora ICoororof- 
tuna, 

Leguminobag, 

F.B. I.ii.349. 

Rshmir, 


small, branches many, densely grey downy, armed 
with the spinous persistent stipules ; leaves 1J-2 
ins. long, leaflets 11-17, soon falling oif, broad 
ovate, blunt with a bristle-liko point, in. long, 
rather leathery, pale green, silky on both surfaces; 
flowers yellow, £ in. long in axillary racemes, calyx 
•j in. densely grey silky, teeth short, corolla i in., 
stamens 10, un uni ted ; pod 3-4 ins. long, 5-6-seeded, 
velvety. 


Sophora mollU, 

Himalayan 

Laburnum, 

Fun, mdlan, F*tM. 
Leguminosao. 

F. B. L ii. 251. 

Salt Range, Hassara, 
Himalaya, to 6,000 ft 
Choa Saidan Shah 
(Doule> 


small, branches finely grey downy ; leaves often 
appearing after the flowers are in bloom, pale green, 
5-10 ins. long, leaflets 21*41, ovate, 4-J in. long, nearly 
sessile, finely grey downy, leaflets often altered into 
long curling processes ; flowers yellow, J in. long, 
in axillary racemes 2-3 ins. long, calyx tubular, i in. 
long, teeth, short, blunt, two upper united, stamens 
10, all free ; pod stalked, smooth, 3-4 ins. long, 4*6 
one-seeded 4-winged joints, often separated by linear 
constrictions, nearly 1 in. long. This plant is poison 
ous to all cattle, but goats. 


Petals Similar. 


OOCUU&talll, * medium size, often annual, nearly smooth, spread- 
Ooffee ■*&&*, iug; leaves 6 ins. long, with a bluish waxy gloss, stalk 

Afc$unia* with a single gland at the base, leaflets 3*5 pairs, 

L tOUMiNoajs. 1-3 ins. long, opposite, shortly stalked, ovate-oblong, or 

F.B.I.ii 262. lanceolate, long pointed, offensive, when crushed ; 

The Plain* Outturn. g owen *in., yelUnr.veined with orange, in axillary 
31 



716 JOURNAL, BOMBAY NATURAL BISTORT SOCIETY, Vol. XIX* 

fiHRUBB WITH ALTERNATE STIPULATE COMPOUND LEAVES. 

Pod Bearing, Leaflets Many. 

Petals Similar. 


shortly stalked clusters, forming, branching terminal 
racemes, bracts £ in. long, ovate,long pointed, white 
tinged with pink, soon falling off, calyx 5-fid to the 
base, lobes blunt, petals 5, broad, nearly equal 
stamens 10, 3 upper without anthers, 2 lateral pairs 
with small anthers, 3 lower longer and with larger 
anthers, anthers brown, style incurved , pod 4-5 by 
J in., curved, cylindrical with slight contractions, 
flattened, seeds 15-30, pale brown. A common weed 
originally introduced from America, the seeds are 
used by negroes as a substitute for coffee. 

Cassia Sorter*, 

Katunda* 

Leguminosjs. 

F. B, u \um. 

The Plains. 

OsBSalrtala puloher- *»®e Trees, Alternate, Stipulate, Compound. 

rima, 

Flowers in spikes or heads. 

X)loh**ataofeys large ; branches rigid thorny, branchlets many, 
oinorea, velvety teirminating in spines; leaves bipinnate, 1-2 

Vertuli. ins. long, pinna* 10 >20, atalked-gJands at the base 

Leouminosje, of each pair, leaflets 24-30, minute, strap-shaped, 

F. B. I. ii. 288. sessile,leathery in. long ; flowers minute, yellow 

Delhi (Dutbic). on spikes, shortly stalked, axillary, flowers at the 

base of the spike with white, red ov purple stami- 
nodes, } in. long; pod 2-8 by i $ itt,, 6-10-seedod, 
dry, smooth. 


like the last species, but larger with larger leaves 
and more leaflets, petals scarcely veined, pods not 
flattened, nor cylindrical with slight contractions, seeds 
dark brown. 


Mimosa rubtoaull/), 

Shiah kamta, rat . 

Leouminosab. 

W.tiAAUm. 

The Plains to 4,000 ft. 
Valleys below Simla 
(Collett;. 

Rawalpindi. 

Valleys below lfurre.fi. 


large, branches reddish when young, straggling 
slender, giooved, grey downy, armed with many 
small, hooked spines; leaves bipinnate, 6-9 ins., mid¬ 
rib priokly, stipules awl-shaped, pinna* 6-12, 1-2^ ins. 
long, bristle-like gland between each pair; leaflet^ 
20-24, fin. long, linear-oblong with a recurved rigid 
point; Sowers minute, reddish, turning to white in 
heads, H broad, on short stalks in the axils of 
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SHKUB8 WITH ALTERNATE STIPULATE COMPOUND LEAVES. 

Pod Bearing, Leaflets Many* 

Petals Similar. 

loaves at the top of the branchiate, corolla in M 
stamens ununited, 8, £ in. long ; pod curved, 3-4 by 
$ in., 6-10 seeded, joints square separating from the 
sutures. 


Ifltn O lft hftmata, like the last, but pinnae fewer and the sutures of 

LBGUMiNOBjE. the pods armed with large hooked prickles. 

F. B. I. ii.291. 

The Plains. 


Not Pod Bearing Plants* 


LeeaSaspsra, 

Kumdta. 

VlTACEJW. 

F B. I. i. C65. 

The Plains to 7,000 ft. 
Simla (Collett). 
Kashmir. 


large, robust, branohes grooved, spreading; leaves 
large, lower bipinnate, upper pinnate or the lower 
pinna) 3-lobed, leaflets 8-6 ins. long, heart-ehaped at 
the base, oblong, sides not parallel, long*pointed, both 
surfaces rough, round-toothed, stipules sheathing; 
flowers yellow-green, small in spreading leaf-opposed, 
nearly smooth clusters, calyx 5-toothed, petals 5 
oblong, united and to the stamin&l tube, stamens 
5, united below into a 5-lobed tube, style short; 
berry i in. diajm., nearly round, flattened at the 
top, 3-6-oelled and-seedod, black, succulent, edible, 
seeds wedged -shaped. 


Spiraea vaattta, see Herbs, Erect, Alternate, Stipulate, Lobed. 


Spira* ▲xwaoua 


see Herbs, Erect, Alternate, Stipulate, Compound. 


SStoMftOVUfttte, 

Bosaceab. 

F.S. I.U. m. 
Himalaya 7-10,000 ft. 
Simla (Collett). 
JfcUsam C Barrett.) 


large; branohes smooth except at first, when rather 
hairy ; leaves even, rarely odd pinnate, 8-12 ins. long, 
stipules linear awl-shaped, leaflets 12-18 or 13*19, 
narrowly lanoeolate, 2-4 ins., sharply toothed, long 
pointed, end one, if present, may be lobed; flowers 
white, i in. diamu. in terminal branching racemes, 6-12 
ins. long, calyx cup-shaped, 6 lobed, petals 5, rounded 
stamens about 20, rarely united at the bape, carpels 5, 
smooth or velvety. 
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Shbubs with Alternate Stipulate Compound Leaveb. 

Not Pod Bearing Plants. 

Petals Similar. 

large, stem stout, branches rambling, often purple 
without bristles on gland tipped-hairs, young often 
quite Bmooth or felted, prickles short scattered, pale; 
leaves pinnately compound, leaflets 8, rarely 6,1-5 ins. 
long, entire or lobulate, toothed, short or long pointed 
smooth above, white felted beneath, terminal leaflet 
sometimes cordate, leaf stalk 1-2 ins., slender with 1-2 
prickles, stipules thread-like ; flowers J-l in. diam. 
pink, axillary or in few«flowored clusters on a long 
stalk, nodding, bracts thread-like, calyx 5-lobed, per¬ 
sistent, lobes ^ in. long, ovate-lanceolate, velvety, 
spreading or reflexed in fruit, petals 5, in. diam., 
broad-ovate, much smaller than the calyx, lobes erect, 
concealing the stamens, stamens very many, fruit 
round, large or small, of few or many, dry or fleshy 
drupes, acid, stones pitted. 

BubUf maoUentTLS, see Prostrate Shrubs, Alternate, Stipulate, Com¬ 
pound. 

BttbUS -elllptlOTli, • see Prostrate Shrubs, Alternate, Stipulate, Com¬ 
pound. 

BubUifeUtlOOiW, * ee Rostrate Shrubs, Alternate, Stipulate, Com¬ 
pound. 

ftttbTlI- mttaa lftg , 800 Prostrate Shrubs, Alternate, Stipulate, Com¬ 
pound. 

Bubu purpureui, 860 Prostrate Shrubs, Alternate, Stipulate, Com¬ 
pound. 

BufrCJI puagiMy 866 Prostrate; Shrubs, Alternate,'Stipulate, Com¬ 

pound. 

Bubu btflorus, large ; branches spreading,; covered with white 

Ahhr&ri, dker. powder like white-wash, prickles many, small, re- 

BoeAOEJB. curved; leaves odd pinnate, stalk 1*2 ins., prkkly, 

F* B. I. U. 888. stipules £ in. long, linear-lanceolate, leaflets 3 or 5, 

Himalaya! 7*9,000 ft. ovate-lanceolate, 1-1J ins. long, end one longer, 
Simla *COoliett\ doubly toothed, often lobulate, velvety above,\white or 


B*ta»alv8Ui, 

ROftAOKA, 

F. B. 1. lit 885. 
Himalaya, 6-10,000 -ft. 
Kashmir. 



PLANTS OF THE PUNJAB . 


719 


Shrubs with 


ftutas Uudooami, 

Pakdna t gurftcha t kar - 
mack. 

Rosacea. 

F. B. I. ii, 389. 
Himalaya, 4-10,000 ft. 
Simla, Mahasu (Oollott). 
Hazara (Barrett). 


fotiatuu CntiMK, 

8pangjhh t merino* 

Rosaoajd. 

F. B. I. ii. 847. 
Himalaya, 8*12,000 ft. 
Hatta (Collett), 


tOtUftUU SftlMMOTll' 

Rosacaa. 

7. B. I, ii. 848. 

Kashmir. 

Lahul, 11-14,000 ft. 


Alternate Stipulate Compound Leaves. 

Not Pod Bearing. 

Petals Similar. 

felted beneath ; Bowers white, 1-3 together on slender 
drooping stalks, $-$ in. diam., calyx lobes 5, broad, 
long-pointed, petals 5, lobes rounded, stamens many; 
fruit round $ in. diam., a column in the centre cover¬ 
ed with 20-30 very small drupes, succulent, sweet, 
red, or orange, a minute stone in each drupe, pitted. 

largo; branches spreading,smooth,pendulous,pur¬ 
ple, often rooting at the tips, prickles small, flattened, 
few, often curved; leaves 3-10 ins. long, midrib and 
stalks prickly, stipules £ in* linear awl-shaped, leaflets 
5-9, ovate, lateral leaflets 1J-2J inches, end one 
rather larger, often lobed. green, smooth above, white 
felted beneath; flowers dark pink, in. diam. in 
clustered woolly small branching racemes, calyx 
woolly, teeth 5, lanoeolate, pointed, longer than the 
petals, petals 5, round, stamens many ; fruit same 
as the last species, but the drupes changing to blaok 
from blue or it may be orango or red, much eaten by 
Europeans and the natives. 

medium size, branches rigid or robust, sometimes 
prostrate, very leafy ; leaves crowded, odd pinnate, 
stipules large, membranous, blunt, leaflets 3-7, ovate- 
lanceolate, in., pointed, densely silky hairy above, 
smooth beneath ; flowers yellow, many, silky, calyx 
lobes 5, ovate or lanceolate, petals 5, much longer 
than the calyx, stamens many ; aohenes many, hairy, 

small, silky, stem woody, 1 in. thick ; leaves 4-6 
ins., stipules membranous with a tail-like point, stalk 
thick, leaflets 7-9, oblong, blunt, coarsely bluntly 
toothed above the middle, white or green beneath 
base rounded ; flowers white 1 in. diam., very many, 
stalked in branching leafy dusters, calyx woolly, 
lobes 5, ovate or lanceolate, petals 5, oblong-ovate with 
a broad termination, longer than the calyx, stamens 
many ; aohenes minute, hairy, enclosed in the hairs 
of the fruit base The fine powder under the leaves 
causes sneezing. 
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Shrubs with Alternate Stipulate Compound Leaves, 

Not Pod Bearing. 

Petals Similar. 


ttflU wiaiwwalM rtU 

SHHSS 

Best- 

Ban Oulab , IsroM* 
Bhingari, 

Bosackje. 

F. B. I. Hi. 866. 

Hiu alaya, 4-10,000 It 
Simla,Mashobra Matiana, 
Narkanda (Collett). 
Haiara (Barrett). 


medium size ; prickly or smooth, prickles straight 
or curved with dilated bases; leaves 2-8 ins. long,, 
stalk velvety, stipules large, broad, spreading, leaflets 
7-11, nearly smooth, ovate, acute, teeth small, regular, 
lateral leaflets smaller the further they are from 
the end leaflet, which is }-3 ins. long ; flowers pink, 
solitary or in clusters, 1 -2 J ins. diarn., calyx lobes 
5, narrow, thread-like, longer than the petals, tip often 
broad, toothed, petals 5, broad, stamens many styles 
ununited ; fruit red, sometimes 2 ins. long, erowned 
by the persistent calyx lobes, achenes large, } in. 
long, few or many. 


Bftsa WebbUma, 

Kugintiy Hikanda . 
BOSAOBJE, 

F.B. l.ii. 866. 
Himalaya, 6-18,500 ft. 


medium size, smooth, prickles many, *H in., straight 
or curved with long bases, yellow ; leaves |-2 ins., 
stipules small, leaflets 4-10, oblong or round, £-} in., 
base rounded ; flowers pink, 1-3 ins. diam., solitary, 
calyx round or oval, bristly, lobes long-pointed, tips 
broad, persistent, petals 5, heart-shaped with the 
broad part at the tip, stamenB many, styles ununited- 
fruit ovoid or round, £-1 in. diam., crowned by the 
persistent calyx lobes achenes many, & in. long 
pale. 


SrOMUttO**, 

Bosao sue. 

F.B.Mi. 867. 
Himalaya, M 1,000 ft. 
Bactn, Baghi (Collett). 
Chur. 


small; branohes quite smooth and unarmed or 
priokly only or bristly and glandular, prickles }-i} ins., 
turned up, brown, broad, flattened ; leaves 14 ins., 
close set, stipules oblong, thin, with a short pointed 
tip, leaflets 7-9, oblong, acutely toothed towards the 
rounded tip, silky beneath ; flowers 9-2} ins. diam., 
solitary, white or straw colour on short lateral 
shoots, calyx tube bristly grandular, lobes 5, velvety, 
ovate-lanceolate, persistent, petals 4, cordate with 
broad tips, stamens many, styles ununited; jEruit 
nearly round, or pear-shaped silky or smooth, crown¬ 
ed by the persistent calyx lobes; achenes few, } in. 
long. 
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SBftURg WITH ALTERNATE STIPULATE COMPOUND LEAVES. 


Not Pod Bearing, 
Petals Similar. 


JktttUA 

Banahhor i churial, 
AUALIACEv® 

F. B, I. Hi. 728. 

Kashmir, 8-12,000 ft* 
Himalaya, 7-8,000 ft. 
Theog, Narkanda (Col¬ 
lett). 

OfcanglagaJH (Donie). 


medium size ; leaves pinnate or bi or tripinnate, end 
pinna with 5-9 leaflets, leaflets ins., oblong long' 
pointed, heart-shaped at the base, minutely toothed, 
hairy above, smooth beneath ; flowers white, small, 
many in round umbels, in simple or branching race¬ 
mes, small or 12 ins. long, calyx 5 toothed, petals 5 
reflexed, stamens 5 ; fruit small, succulent, drupe 
round, black in. diara., 5 ribbed, oontaining 5 bony 
one-seeded nuts. 


Petals None. 


Zuthoxylua tia- 
tum, 

T $) bal , fimm. 
Butacm, 

F.B. I.i, 493. 
Himalaya to 6,000 t. 
Simla (Collett). 
Katanli. 

Ha Bara (Barrett). 


large, strongly aromatic, bark corky, strong prick¬ 
les on the branches, leaf-stalks and midribs of leaves 
and leaflets, branchlets dotted with white specks ; 
leaves unequally pinnate, 2-6 ins. long, two stipular 
spines at the base of the winged leaf-stalk, leaflets 
5-9, opposite, sessile, lanceolate, 2-4 ins. long, gland- 
dotted, margin with a few small teeth ; flowers small, 
yellow, crowded on small velvety lateral branching 
racemes, oalyx 6-8 lobed, petals none, stamens 6-8 in 
male flowers, one to five oblique one-celled carpels 
in female flowers ; fruit of 1-5, small, pale, red, round 
drupes, one seed in each oarpel, black, shining, 
used as a condiment ; the branches are used as 
tooth brushes. 


IhyUi&ttM MWi* * ee Shrubs, Alternate, Stipulate Simple, Petals 
foUw, None. 



( To bo continued .) 



DESCRIPTIONS OF NEW GENERA AND SPECIES 
OF INDIAN ICHNEUMONIDJ3 * 

BT 

P. Camhbon. 

For the opportunity of describing of the new genera and species 
recorded in this paper I am indebted to Lient.-Col. C. G. Nurse by 
whom they were taken. 

PIMPLINAS. 

XOBIDINI, 

Agenora , gen. nov. 

Areolet large, 5 angled. Transverse median nervnre interstitial. Trans¬ 
verse median nervnre in hind wings broken shortly below the middle. Median 
segment areolafced; there is a triangular basal area ; a large areola, clearly 
longer than wide, rounded at the base, transverse at the apex, 2 large Cater- 
alare®, a spiracular area and one large one on the apical slope which is 
surrounded above and on the sides by a stout keel. Parapsidal furrows 
distinct; there is a distinct furrow on the lower side of the mesopleur®. Head 
cubital; temples broad; occiput margined. Abdominal petiole long and 
slender, cylindrical, not perceptibly thickened towards the middle; the 
spiracles are placed almost in the middle. Anterior tibial not contracted at 
the base, not inflated, their tarsi twice their length ; fore spurs large, broad, the 
4 hinder minute. Occiput not quite transverse. 

I only know the g of this genus. In the arrangement of Ashmead (Proc. 
U. 8. Nat. Mus. xxiii, 70.) it would come in near oaboeephdhs , Eats., which may 
be known from it by the transverse median nervure not being interstitial and 
by the less completely areolated metanotum. Characteristic are the densely 
haired head and thorax. 

Agmora hirticeps, sp. nov. 

Black, shining, the head and thorax densely covered with long white hair; 
the 4 front legs pale fulvous, pale yellow at the base ; the hind cox® and 
femora red, the rest of them black; wings hyaline, the stigma and nervure# 
black ; tegul® yellow. 

Length 9 mm. 

August. 

The oral region has got injured and its precise form cannot be made out. 
Mandibles and palpi pale yellow ; the former are broad at the base, becoming 
gradually narrowed towards the apex ; I am not sure if they have 1 or 2 
teeth, from their being bent acoidentaly inwardliy* Scutellum large, roundly 
convex, but not much raised. First abdominal segment about one half longer 
than the second; it is covered with longish standing ont white hair ; the diher 
segments with depressed white pubescence, which is thickest on the apical one. 
Base of hind tibial narrowed and ourved. The abdomen is more than twice the 
length ofth* thorax. 
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TBYPHOKINJE. 

TftYPHONINI. 


Cyphanza , gen. nov. 

Transverse median nervure in hind wings straight, unbroken, areolet oblique, 
imgular } petiolated, receiving the recurrent nervure near the apex. Disco* 
cubital nervure rounded, unbroken, not angled. Transverse median nervure 
in hind wings received shortly, but distinctly beyond the transverse basal 
Clypens not separated from the face, its sides above with a distinct fovea. 
Byes parallel, not incised ; there is a distinct malar space, ocelli in a curve. 
Seutellum prominent, its sides not keeled. Metanotum with an elongated 
central basal area, about 6 times longer than wide, extending from the base to 
the apex, where it becomes narrowed to a sharp point; there is a square, deep 
area on either side of the apex ; outerside there is a larger square area, not 
clearly defined above, the sides outside the spiracles are bounded by a keel, 
theso 2 keels forming tho outer boundaries of the outer apical area. Abdominal 
petiole longish ; its base half the width of the apex ; the sides at the base, are 
keeled to tho spiracles, which are placed at the apex of the basal third of the 
segment. Antennie moderately stout, longer than the body ; tho 3rd joint is 
distinctly longer than tho 4th calcaria short, as long as the 2nd tarsal joint; the 
hinder metatarsus is as long as tho following 3 united. 

The radius is short, reaching half way between the apex of the stigma and 
of the wing; it issues from shortly behind the middle of stigma. In the 
hind wings of the longitudinal nervnres only the base of the radius is 
indicated. The temples and malar space are of moderate length. The 
metapleura separated from the sternum by a distinct keel. Mandibles broad, 
shortly, bluntly bidentate. There are small round spiracles near the base of 
the 2nd abdominal segment. Body and legs densely covered with short white 
pubescence. 

In Ashmead's arrangement (Bull U. 8. Nat. Mus. xxiii, 70) this genus runs 
near to Qetuia> Foer. 

Cyphanza nigra , sp. nov. 

Black, densely covered with short, white pubescence, the face yellow, except 
for a black line on the upper two-thirds, the palpi testaceous; the 4 anterior 
tibial and tarsi testaceous. Wings clear hyaline, the nervures and stigma 
testaceous. 

Length 7 mm. 

August. 

Head and thorax closely punctured, the pleurre more closely and strongly 
than the mesonotum. 

Apex of dypeus broadly rounded, mesonotuxn and seutellum shining, the 
latter with a curved furrow at the base, centre of metanotum weakly, the 
sides more distinctly punctured. Bienne weakly punctured. The recurrent 
nervn re is interstitial with the 2nd transverse cubital. The antonnse moderately 
22 
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stout, longer than the body*the flagellum densely covered with short black 
pubescence, 

Jnoresa, gen. nov* 

Eyes large, parallel, incised on the innersido above, the malar space small, 
clypeus not separated from the face, its apex broadly rounded* There is a 
flattened plate between the antennae. These have the 3rd joint fully one- 
fourth longer than the following, and clearly longer than the scape. Scutellum 
not much raised ; keeled at the base only. Bides of metanotum margined by 
a distinct keel, abdomen fiat, broad ; the basal 2 segments become gradually 
widened ; the 1st more than twice longer than the 2nd; the spiracles are 
placed shortly behind the middle. Wings without an areolet; the reourront 
nervure is received shortly beyond the transverse cubital; the transverse 
median shortly beyond the transverse basal; the transvorse median nervure in 
hind wings broken distinctly below the middle. Legs stout, short; the femora 
much.swollen, the middle tibial with 2 spurs ; claws large, simple. Mandibles 
broad, stoutly bidentate, Motanotal spiracles large, linear. 

This genus in Ashmead’s arrangements runs into Ecclinops , Foer, which may 
or may not be identical with Acrugonia, it agreeing with it in having the eyes 
emarginate within. 

Inoresa pilosa , sp. nov. 

Black, the mandibles, antennal scape, the scutellum, the metanotum from 
shortly behind the middle, apical third of 1st abdominal segments, and the 
2nd and 3rd, except for a broad transverse mark on the base, pale luteous, the 
legs of a paler luteous colour, the apical half of hinder femora broadly on the 
innerside and the apex of the hind tibiae, black ; wings hyaline, the stigma 
testaceous, the nervures black .£ 

Length 12 mm. 

Simla, August. 

Densely covered all over with pale, slightly tinged with f ulvous pubescence 
antenn© longer than the body, the scape yellow, the flagellum brownish 
rufous. Face and oiypeus strongly, closely punctured. Front and vertex not 
so strongly punctured ; there is a smooth bare space, triangular in apace, below 
the ocelli, the hair is longer and denser on the face than it a on the tipper 
parts; on these the hairs issue from a puncture. Mandibular teeth black, the 
base of mandibles thickly covered with silvery pubescence. Palpi yellow, 
covered with white pubescence. Thorax smooth; the hairs issue from tuber¬ 
cles, The pubescence on the pleur© and median segment is longer and 
whiter than it is on the mesonotum. Abdomen smooth; the pubescence 
denser on the apical than on the basal segments, legs densely covered with long 
white pubescence. 

Masowcmm. 

Letodha, gem nov. 

Wings without an areolet, the recurrent nervure received dearly beyond 
the transverse basal* Transverse median nervure interstitial. Ttmmnm 
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median nervure in hind wings broken shortly below the middle, but the 
longitudinal nervure is very faint, almost obsolete. Median segment long; 
with 2 stout transverse keels, the spiraoles about 3 times longer than wide, 
clypeus roundly convex, clearly separated from the face by a suture, 
its apex broadly rounded. Eyes large, parallel; the malar space small. 
Scutellum longish, narrowed towards the apex, which has a long, oblique slope; 
its sides are margined. Legs long, slender ; the hind coxoo long, about 4 times 
longer than wide ; claws simple. Occiput margined, almost transverse. First 
abdominal segment long, slender, cylindrical, slightly dilated at the apex ; the 
spiracles prominent placed shortly before the middle ; the segments become 
slightly gradually widened to the last, which is obliquely narrowed. 

The antennao are longer than the body, filiform. Hinder calcaria short, not 
half the length of the 2nd tarsal joint, ocelli large, the hinder separated from 
each other by a slightly less distance than they are from the eyes. Temples 
wide, obliquely narrowed ; the occiput has a sharply oblique slope from the 
ocelli and are margined. Parapsidal furrows indicated at the base, narrow. 
Apex of pronotum dilated. Fore tarsi long, slender, dearly longer than tho 
tibiaj. There is a wido depression on the lower apical half of the mcsopleur® 
and a shorter narrower curved one on the base of the mesosternum. Pteros- 
tigma large, longish, the radius issues from shortly beyond its middle, the 
transverse cubital nervure is short. Mandibles unequally bidentate. 

The precise affinities of this genus may be left over until its 9 is known. 
From the position of the abdominal spiracles I refer it, for the present, to 
ibe Tryphonidm, Tribe Meaoleptini. 

Leiotha longicoxU, sp. nov. 

Black, the face, clypeus, mandibles, palpi, a somewhat triangular mark on the 
apex of the pronotum, the lower edge of the propleura), the lower inner orbits 
broadly, the mark gradually narrowed above and a narrow line down the base 
of the metapleur®, pale yellow, the apex of the scutellum, the apex of the 1st 
abdominal segment narrowly, the base of the 2nd somewhat more broadly,the 
base of the 3rd still more broadly, and the whole of tho 3rd rufotestaceous. 
Legs rufo-fulvous, tho anterior paler ; the hind coxes, apex of hind tibia) broadly 
and the basal half of metatarsus blaok; the rest of the hinder tarsi white. 
Wings hyaline, the stigma fusevus, tho nervures black. 

Length 8 mm. 

Simla, August. 

Antennas filiform longer than the body, black, the pedicle testaceous, the 
flagellum densely covered with short, stiff pubescence. Head, prothorax, me- 
aonotum and scutellum smooth and shining, the lower part of the mesopleur® 
closely, strongly, longitudinally striated, the upper part and the greater part of 
tlie apex smooth and shining; the metapleur® coarsely rugosely reticulated. 
Basal part of metanotum smooth, depressed in the middle at the base ; its apex 
irregularly, obscurely striated ; the part between the 2 keels is strongly, irregu- 
lariy striated v the apex is irregularly striated laterally. Metapleur® coarsely 
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irregularly, closely, obliquely striated. Hind coxte closely, coarsely, transversely 
striated. 


Ctenopklmini. 


Flntona, gen. nov, 

Areolet 4-angled, the nervures meeting in front ; the transverse median 
nervure received beyond the transverse basal; the transverse median norvure 
in hind wings broken below the middle, the median nervure distinct. Metano- 
tum not areola tod, longish, the top of apical slope bordered by a stout keel. 
Abdominal petiole longish longer than the 2nd segment, the base half the width 
of the apex, not widened behind the spiracles ; the 2nd and 3rd segments 
longer than wide, the 4th square. Olypeus separated from the face by a 
shallow furrow, roundly convex, its apex rounded. Claws pectinated : the pec¬ 
tinations strong at the base only and few in number. Ocelli wider from each 
other than to the eye margin. Vertex separated from occiput by a weak in- 
distinct keel. Sheaths of ovipositor shortly projecting, not much longer than 
the last segment. Clypeal fovea? without a hair tuft. Legs long, slender, as 
are also the antenna?. 

If the abdomen is to be called “ peiiolato” this genus, in Ashmead’s tables, 
would come in near EoMtiiig, Foerster. It is a slenderly built form with long, 
slender legs, more like an Ophionid than a Trypkonid. 

Fintcma nigripalpis, sp. nov. 

Black ; tho abdomen from the 2nd segment rod, the apical segment darker 
coloured ; the legs similarly coloured, the hind tibiae and tarsi black, the other 
tarsi iufuscated ; wings hyaline, the stigma and nervures black. 9 

Length 11 mm. 

Simla, August. 

Head, pro-and mesothorax closely, somewhat strongly punctured ; the 
metanotum much more strongly punctured, more or less reticulated in the 
middle ; the apical transverse keel stout, smooth ; the part below it closely 
punctured, more or less striated. Areolet 4-angled, the nervures meeting in 
front, the recurrent nervure received before the middle ; the disco-cubital and 
the recurrent nervures largely builated. First abdominal segment closely 
strongly punotured, more or less striated in the centre, narrowly at the base, 
more strongly near tho apex, the 2nd segment is closely, strongly, the 3rd not so 
strongly punctured. Antennae longer than the body, slender ; the 3rd joint 
distinctly longer than. the 4th. Tarsi closely piloso. Palpi black, stout, 
covered with white pubescence. 

Pauroctmus, gen. nov. 

Wings with an areolet which is small, triangular, oblique, the recurrent 
nervure interstitial with the 2nd transverse cubital. Transverse median nervate 
received shortly beyond the transverse basal. Transverse median nervure in 
hind wing broken distinctly below the middle clypeus separated from the face, 
but not by a distinct furrow at least in the centre, its apex broadly rounded. 
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Bate of metanotura with 5 large area, including a spiracular ; the central is of 
equal width and is fully twice longer than wide, there are 4 wide areal on the 
apical slope, the central apical keel iB received in the middle of the areola. 
Spiracles almost circular. Basal segment of abdomen sessile, twice longer than 
wide; the back on the basal half with 2 keels. Legs normal, longish, the claws 
with long spines. The nervures in the hind wings are distinct. Olypeal foveas 
large, bare, occiput bordered by a distinct keel. Basal joint of flagellum not 
much longer than the 2nd. Face not muoh dilated. 

The affinities of this genus may be left over until the $ is known. It comes 
near PolyhUtntm in the tables given by authors. 

Paurootmuspallipei, sp. nov. 

Black, shining, the teguhe, clypeus, mandibles, palpi and legs pale yellowish, 
tinged slightly with testaceous, the apex of the hinder tibiae and the hind tarsi 
except the basal half of the metatarsus blackish : wings hyaline, the stigma 
testaceous, the nervures darker coloured. 

Length 6-7 mm. 

Simla, August. 

Shining, smooth, except the face, which iB distinctly punctured; covered with 
short pale pubescence, which is longest on the abdomen and on the metapleura. 
The basal segments of the abdomen are shagreened. 

MonoUmtu* orientating, nov. 

Black, the apex of the 2nd, the whole of the other abdominal segments and 
the sheath of ovipositor bright ferruginous ; the anterior tibiae and tarsi below 
dark testaceous ; the mandibles dark testaceous before the middle ; the body 
and legs densely covered with short white pubescence, wings hyaline, the 
nervures and stigma black ; the areolet distinctly appendiculated, the pedicle 
as long as the basal transverse cubital nervure which is straight, oblique, 
the apioal is longer, is roundly curved and largely bullated below ; the recurrent 
nervure is interstitial with it. 

Length 6 mm. 

Simla, September. 

Head and thorax finely, closely punctured, the mesonotum more weakly 
than the pleural. Metanotum with 3 large areal on the basal part, the centra! 
Doing the smaller and having the keels slightly curved, there being also a 
keel outside the spiracles ; there are 4 squarish arete on the apical slope, 
the outer being irregularly longitudinally retioulated : the lower, basal part 
of the metapleuwe irregularly obliquely striated, the striated part 
bounded at the apex by a keel. Basal 2 segments of the abdomen closely 
punctured; the 1st with a longish, deep depression at the base, this being 
bordered by narrow keels which extended beyond it, the sides below being 
also keeled. 

The transverse median neryure in hind wings is broken below the middle ; 
the longitudinal nervure, as are also the upper ones, being faint; the trans¬ 
verse median nervure is received distinctly beyond the transverse basal. 
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BAS8XW. 

Sustaba , gen. nov. 

• <? Antennae .22*jointed, the la«t joint twice the length of the preceding, wings 
without an areloet; transverse median nervure in fore wings interstitial; in 
the hind wings it is broken almost in the middle, Olypeus separated from 
the face, its apical two-thirds depressed, the apex transverse, Soutellum 
roundly convex, the sides keeled to the middle, Metanotum with 2 stout 
curved keels in the centre of the base. Basal segment of abdomen sessile, 
longer than the 2nd, its spiracles prominent, the 2nd segment with thyridia ; 
ovipositor prominent, broad. 

The abdominal spiracles are placed well behind the middle ; the sides 
beyond them are bordered by a keel; the 2nd segment has no keels ; the 2nd 
segment is clearly longer than wide. The mandibles have their teeth below 
united by a membrane, the projecting apical parts of the teeth thus being 
short. Face and clypeus almost bare, not curved with silvery pubescence. 
The malar space is nearly as long as the antennal scape. Occiput and 
checks margined. Middle tibial with 2 spurs; the 3rd joint of the tibial 
is slightly longer than the last; the long Bpur of hind tibial one-third of 
the length of metatarsus. 

This genus looks very like a Bassua. In the arrangement of Dr. Ashmead 
it would come in near Syntactus and CaUiphruuus , 

Suitsaba bicarimta , sp. nov. 

Black, the base of mandibles, palpi, tegulaa and a spot on apex of pronotum 
and a very narrow line on its base, yellow; the gastrocoeli, the apex of the 2nd 
and the base of the 3rd abdominal segments narrowly rufous. Legs black, 
the fore legs almost entirely, the middle femora above, and the 4 hinder 
tibial below, testaceous, the oaloaria pale testaceous. Wings hyaline, the 
nervurcs and stigma black. 

Length 5 mm. 

September. 

Head smooth and shining ; the clypeus clearly separated, the lower part 
depressed, obscurely longitudinally striated. Mesonotum closely, strongly 
punctured. ScuteUum roundly convex, the sides of the base keeled. Meta¬ 
notum at the base irregularly rugose; its centre with 2 keels which diverge 
roundly at the apex ; the apical slope closely, rugosely transversely striated. 
Pleura smooth, the lower part of the pro-and metapleurae striated. Median 
segment thickly covered with white pubescence. First abdominal segment 
somewhat strongly longitudinally striated, the atrial interlacing; the basal 
half of the 2nd finely, closely regularly striated ; the other segments are 
smooth; the sheath of the ovipositor is longish. 

Ba$m indict, sp. nov* 

Black, the face, qlypeus, a broad line on the lower part of the inner orbits, 
mandibles except at the apex, palpi, a large mark on the sides of the 
mesonotum comm 600 ** 1 # ** *ke tegulw narrowest at the apex, dilated 
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inwardly at the base, apical half of the propleura\ the mark gradually 
narrowed below, the greater part of the lower half of the mesopleur®, the 
snavki widest at the apex, a line on the base of the metapleur®, scufcellom, 
narrow lines on the apices of the abdominal segments, the lines on the 
apical segments indistinct. Legs fulvous, the 4 anterior paler, more yellowish 
in tint; the apical third of the hind tiblal and the hind tarsi blaok. Wings 
hyaline, the nervures and stigma blaok. 

Length 6 mm. 

Simla, August. 

Antennal scape yellow, the flagollum brown beneatb. Bend smooth, the 
centre of the face bordered by a furrow, which is wider and deeper above 
than below. A distinct furrow on the middle of the front, tho part on 
either side of it. closely punctured. Mesonotum closely, distinctly punctured ; 
the soutellum sparsely punctured in the middle, apical slope of the metanotum 
with a broad, curved depression above. Basal two segments of abdomen 
opaque, distinctly aciculated-punotured, the centre of the 1st and the base of 
the 1st closely finely striated ; the 1st is twice longer than it is wide at the 
apex, the spiracles are prominent. There are no keels on the metanotum, nor 
transverse furrows on the abdominal segments. Tbo 1 st abdominal segment is 
longer compared with the 2nd than it is in B . lattatoriug. The incision in the 
centre of the clypeus is distinct. 

The European (now almost cosmopolitan) species Bagsug laetatoring , F., is 
now found in India. 

CliYFTlSMC. 

Digtantella pilowlla, sp. nov. 

Black, the face, olypeus, mandibles except the teeth, palpi, inner orbits 
narrowly, the outer from shortly above tho middle, tho line obliquely narrowed 
above, a narrow line, not extending to the base, on the pronotum, a broader, 
complete one on the lower edge of the propleur®, tubercles, apical half of 
soutellum and tegul© pale yellow ; the apices of the abdominal segments 
narrowly testaceous, legs: the 4 anterior yellow, tinged with testaoeous, the 
hind cox® and trochanters black, the femora dark rufous : the tibial on the 
basal half testaoeous, paler at the base, the rest blackish ; the tarsi white, 
the basal half of the basal joint blaok. Wings clear hyaline, the nervures 
and stigma black. Antennw black, the soape yellow below. 

Length 12mm, 

.Simla, August. 

Face and clypeus closely punctured, thickly covered with white pubescence; 
the front below the ocelli acioulated, finely irregularly reticulated. Pro-and 
mesothorax strongly punctured, the pleurw more or less finely striated. Basal 
half of soutellum wore strongly and sparsely punctured than the mesonotum ; 
its apical slope more strongly and closely punctured. Base of metanotum behind 
tho keel closely, strongly punctured ; the space between the keels punotur- 
ed on the outerside, the middle irregularly striated and with some scattered 
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punctures; the apical slope strongly, irregularly, mostly longitudinally 
reticulated, the basal keel is distinct, roundly curved narrowly backwards in 
the middle; the apical keel is more irregular and more broadly rounded back* 
wards. Areolet of moderate size, narrowed in front; the recurrent nervura is 
received shortly behind the middle. The mesopleural furrow is much widened 
at the base and is orenulated in the middle. Tibi® and tarsi spinose. 
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Plate A. 











A YOUNG KYANG OR TIBETAN WILD ASS 

( EQfJ US ITEM!ON US). 

BY 

F. M. Baxley. 

(B ith Plat* A.) 

1 send you two photos of a young female Kyang (E> hemionu«) 
together with a photo of the mother whioh I was obliged to shoot 
before I could capture the young. 1 caught the young one on the 
11th August 1908, near Doehon, Tibet, at an altitude of 14,700 feet. 
The age then, as shown by the teeth, was about ten days and the height 
at the shoulder was about 31 inches. After the mother was shot, the 
young one was chased on ponies till she reached marshy ground over 
whioh it was impossible to ride ; but as soon as we ceased riding after 
her she came quite fearlessly up to a ]>ony and allowed herself to Ire 
captured. The first photograph shows the young Kyang immediately 
after capture and the second is of the same animal when about 
4 months old. At the time of writing she is 8 A months of age and 
measures 43 inches in height at the shoulder. This animal is now 
quite tame and feeds readily from the hand anti follows her foster 
mother when ridden about the country ; but her temper is somewhat 
uncertain. The movements are graceful and she readily jumps the 
ditches which irrigate the country round Gyantse. The photograph of 
t he dead mother (fig. 3.) gives a good idea of the large bare plains 
which these animals inhabit. 

The following are the measurements of the adult in the photograph— 


Head find body... 80J" 

Tail (without end hairs) .. 3 2$" 

Height at shoulder .... 48£ ,/ 

Total length from nose to tip of tail . 118 w 







m 


THE ADAPTATIONS OF AQUATIC INSECTS TO THEIR 
ENVIRONMENTS. 

BY 

(i01U>0N DaLGMKHH. 

That all insects were at one time terrestrial is the opinion of most Zoologists, 
and the means by which many have adapted themselves to an aquatic life is 
one of the most interesting of Biological studies. Few insects are strictly 
aquatic in the true sense of the word, some being only so for a period of their 
lives, others making use of the upper World for respiration or for purposes of 
migration from one spot to another. No insect when fully adult breathes air 
dissolved in water. Water clear as crystal supports various forms, while again 
others can only exist in water which is so putrid with decaying matter as to 
render the stench arising from it insupportable. From an economic point of 
view the larvae of many aquatic species are useful to mankind in keeping 
pure the waters of pools or ponds that would otherwise become disease-laden. 
Professor Miall tells us that the eggs of a species of Gorixa are used as an 
article of diet by Mexicans. These eggs are ground up with meal and made 
into cakes. 

For the study of aquatic insects some Bort of vessel made of glass is abso¬ 
lutely essential for observation at homo, the most useful being a bell jar which 
should be filled with pond water and plenty of aquatic weeds to keep the water 
fresh. It must, however, be borne in mind that only oertaiu species can live to¬ 
gether in harmony, the carnivorous and rapacious species such as many water 
beetles and their larva) must be isolated. A good compound microscope and 
pocket lens are of great service for watching in a dead or living state many 
speoies. For the observation of small aquatic larvte under the microscope a 
“ life slide ” is necessary. 

These are sold by all dealers in microscopic appliances. The most useful 
I have found being the 41 Darlston Life Slide This is made of vulcanite, 
measuring 3Jx2 inches and has in the middle a shallow oval depression of 
glass for the reception of water and insect. When all is ready for observation 
a glass slip covers the oavity in such a manner as to render leakage impossible. 
This slide will be found of great service in watching the respiration of Epht- 
mera and Culicidm lame. For the formation of a collection of aquatic 
insects two nets will be required. One, the water net, should be made of 
stout muslin in the form of a wide but not too deep bag. The beg fits on to 
an iron ring, this fitting into a brass socket which is attached to a stout stick 
of suitable length. This is solely for aquatic work and should be used freely 
in-.sweeping about the weeds aud for capturing any insect on the surface. The 
second net required is the ordinary * butterfly ” net, the bag being made of 
the finest muslin possible, and yet strong enough for the Capture of the swift 

•To be obtained from Mr. The* Balton, BalefceU Heath Ed., Birmingham, 
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and powerful flying dragon flies, at the same time being supple and light for 
the capture of such delicate insects as May and Gaddis flies and gnats. All 
insects caught are better killed in the usual lethal chamber of Entomologists— 
the " killing bottle.’* Large dragon flies can be first disabled by a sharp 
quick pinch on the thorax. Great care must be exercised in the manipulation 
of delicate species of Ephemera, Trichoptera, and Culicidw. The Ephemera are 
delicate insects and well nigh impossible to preserve with any satisfaction in 
a dry state owing to their bodies shrinking after death so as to render identifica¬ 
tion impossible. One at least out of every species caught should be preserved 
in spirit. Culioidm can either be preserved in a dry state or as microscopic 
specimens. Beetles and aquatic bugs can be preserved in a dry state, and their 
legs, antenna), etc., set so as to allow an easy examination of these parts. This 
also applies to the dragon flies and the more robust species of Trichoptera . All 
aquatic larva) must be preserved in spirit. 

The Caddis flies ( Trichoptera) are a small order of insects of which lam 
informed by Mr. Lefroy, Imperial Entomologist, about thirty Indian species 
are known to entomologists, and no doubt there are many others awaiting 
determination by some enterprising person who will make these a special object 
of study. Collectors have hitherto somewhat neglected this interesting order, 
the reasons no doubt being that Caddis flies when caught and “ set ** do not 
form as attractive an appearance as the more showy butterflies and moths. 
Some species are comparatively large, others again are extremely small. In 
appearance Caddis flies resemble moths so closely that they are often mistaken 
as such. Great difference of opinion has existed between naturalists ns to the 
true position of these insects. They have been included with the Ilemiptera 
and Lepidoptera , bat now it is generally agreed that they form a separate group. 
The main distinguishing feature of the order is the wings which are covered 
with small hairs. (Greek hair, and «rtpo * wing.) Caddis flies are seen 
more generally In the evening dancing lightly over the water in small groups. 
The antenn© are long and composed of many joints. The body of a Caddis 
larva is soft, white and utterly unprotected and therefore liable to the 
attacks of many foes. To guard against this the larva makes itself a case of 
stones, sand, bits of stick, dead shells, and a variety of other materials which it 
may find in the water. Within this tube is a silken thread-like covering, or, 
rather I should say, the silken covering is spun first and the outside cover 
attached to this. This hollow cylinder enclosing the larva is open at both 
ends. If a larva be drawn from its tube and examined with a lens at the 
hinder end of the body two hooks curving inwards will bo observed. These 
serve to secure the insect firmly to its tube. The resistance these hooks offer 
will be appreciated by those who have ever tried to drag a living larva from 
lifes ease. The larva is at all times totally submerged and can therefore only 
obtain air from the water though the exact mode of respiration has not quite 
been determined* Prof. Miall quoting Mr. Taylor says— (( The animal is not 
however still bat at intervals waves its body up and down causing a stream of 
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water to flow through the case from the head end. The undulations begin at 
the second abdominal segment and pass backwards to the tail end just a* a 
liece of string which is fixed at one end and waved up and down at the other* 
The rest of the body is kopt steady so that the stream of water has a free 
admission. This seems to l>e effected by the lateral process of the first abdo¬ 
minal segment which can be pressed agaiusi the sides of the case and kept 
from slipping by the spines which cover their points.” 

Aga n, the same gentleman quoting l>r. Schmidt-Schmcdt says—•* Tin* 
larva moves its abdomen up and down moat probably to renew the water 
which bathes its body, and that the fringed sides (which ItAamur supposed to 
be an analogy with the gills of fishes) by increasing the breadth of the abdo¬ 
men, add to the effect.” It is just possible too Caddis lame are able to store 
up air by means of the silken covering, in the same manner that certain aquatic 
caterpillars ( Hydrocampa ) do which also form a silken covering, and like the 
Caddis larvBO are completely submerged and carry on respiration entirely by 
means of stored air. Aquatic spiders are able to breathe when submerged by 
carrying bubbles of air down with them entangled in the line hail's covering 
the body. 

The breathing of a water beetle (Dytiecm) larva offers a contrast to that of 
a Caddis larva. Lame of aquatic beetles must come to the surface to breathe. 
The tail end of tho body is thrust above the surface and air absorbed from the 
atmosphere by means of two tracheal trunks, one in each appendage, these 
trunks being continuous with two air vessels running longitudinally throughout 
the length of the body and branching off into tracheae to each segment. An 
adult water beetle breathes very much in tho same way, the body being 
lighter than the water rises to the surface when the insect ceases its exertions 
beneath the surface. The ©nd of the abdomen is thrust, above and the wing 
cases raised to admit air bubbles which are lodged between the wing cases and 
the back of the abdomen and kept there by a quantity of soft hairs, the air 
being absorbed by the spiracles. Around the spiracles of some Dytuoid beetles 
are certain cells which bear a close analogy with those of plants. A quantity 
of air may be stored up at one lime which passes from the lower spiracles to 
the front ones. The hinder end of the body of an aquatic beetle is consider¬ 
ably lighter than the fore-end, and this can be seen easily in the family 
DyUscidm when any members of it are confined in a glass vessel. They will 
thou be seen to swim nearly always in a horizontal position, rarely a lateral 
one, and the tail end always pointing to the surface of the water. The respira¬ 
tion of the larva of a gnat or mosquito is effected in the same way as that of a 
water beetle larva, and this manner of breathing is a distinct advantage to 
both insects. The early lives of both water beetle and gnat are principally 
spent in either feeding or searching for food, and as this is always obtained 
beneath the surface of the water both insects have to be always on the look 
out for it, and must therefore have their heads submerged so that no time may be 
wasted between their search and acts of respiration. The larva of a gnat is 
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decidedly heavier than the water. How is it then able to remain suspended at 
the surface? To explain this it will be necessary to say something about the 
surface film. By means of this surface film other aquatic insects are enabled 
to run along the surface of the water (as certain kinds of Gerri $). The surface 
of water is covered with ail invisible film and it requires a certain amount of 
mechanical force to break through this. A simple experiment may be made 
to demonstrate this surface film. Gently lower a needle on the surface of still 
water and it will float, but, by applying just sufficient pressure to force one 
end of the needle through the film if at once sinkH. Hence the larva of a gnat 
is enabled to suspend itself tail upwards to the surface film by means of its 
respiratory syphon which has fine flaps open or closed at will by means of 
certain muscles. When these flaps are open they form a hollow which does not 
allow the surface film to enter. As the larva rises to the surface the ends 
of the flaps come in contact with the surface film and adhere to it. 
The muscles then draw apart the flaps and the hollow formed is expanded 
and filled with air. The surface film now is pulling the edges of the hollow 
and this is sufficient to counterbalance the greater density of the body of the 
larva, which hangs without effort from the surface (Miall). 

When the larva wishes to descend the valves are closed their tips being 
brought to a point and the resisting pull of the surface film is reduced to an un¬ 
important amount. I once watched the movements of a number of whirligig 
beetles (Gyrinua*) in their whirling dance which was kept up at intervals 
of five minutes They then rested in a conglomerated mass frequently head 
to head, any stray member outside the mass always sooner or later being 
attracted to it without any movement on the part of the insect whatever. 
This was no doubt duo to the contraction of the surface film. The respira¬ 
tion effected by the pupa of a gnat is extremely interesting and exactly the 
reverse to that of the larva. The pupa of a gnat unlike many other species is 
active and not quiescent and always remains suspended to the surface film 
head uppermost. The head end is composed of the wings, logs and antenna* 
which can all be seen folded up in their place by aid of a microscope, at the 
tail end are a pair of swimming flaps. Like the larva the pupa is supplied 
with external air and obtains this by means of a pair of tubes behind the head, 
the tops of which always remain flushed with the water. When the pupa 
descends below the surface water cannot enter the tubes on account of certain 
hairs found on their inner walls. When the pupa rises from below the tubes 
are covered by a film of water which bursts when the surface is reached. The 
inversion of the organs of respiration in larva to pupa is explained when the 
time of emergence of the perfect insect takes place. Gnats in their perfect 
state avoid getting wet as much as possible and the slightest immersion would 
be fatal to them. The fly escapes from the pupa akin through a slit in the upper 
portion of the thorax and emerges high and dry without touching the water on 
the back of the east pupa skin. The larva of a dragon fly always creeps along 
* Gyrinidw are abundant in India, the commonest being Dimuiv* indhtut (Lefroy in lit). 
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at the bottom of the water among the mud and debrie and rarely eomee to the 
surface to breathe. It has a well developed tracheal system but there are 
no open stigmata on the body surface showing that water carries the air 
through their walls. The walls of tho rectum have many folds, around the 
membrane of these are small tracheal tubes which communicate with two main 
tracheae running longitudinally through the body one for each side. A number 
of tubes branch from these penetrating every part of the body bringing the 
whole tracheal system into direct communication with tho water cavity of the 
abdomen. Water is taken in by means of the rectum and the oxygen contained 
in it passes in solution through the walls of this cavity. The oxygen passes 
through the tracheal vessels in every pait of the body, and through the rectum 
is expelled the waste products in the form of carbonic acid gas. At the hinder 
end of the body of certain dragon fly larvaj {aqrionida s) are three thin leaf-liko 
plates. These appendages are respiratory as well as being organs of locomotion. 
These larvie breathe by dissolved oxygen conveyed to the body by means of 
these plates which, when microscopically examined, are found to be covered 
with very fine tracheal tubes. The pupa of dragon flies differ very little from 
the larva) and are quite as active. The lame of dragon flies have a peculiar 
arrangement for the capture of their prey known as the “ mask ” which is in 
reality a modification of the labium or lip. This “ mask ” so called because it 
covers the front of the head consists of two parts. When not in use the “mask ” 
is folded up, the broad portion spreading over the mouth, and the other part 
bent backwards between the front limbs. When the larva wishes to feed 
(all dragon fly larva are highly carnivorous) this mask arrangement is shot 
suddenly out and the prey captured by the pseudo-jaws. The mask is then 
retracted bringing the food to the mouth. 1 may mention here that both 
dragon flies,and their larvae are extremely tenacious of life. A larva I procured 
of the family Libellulidm for the purpose of dissection was thrown into nearly 
boiling water and removed after half a minute and appeared quite dead 
when first taken out but eventually recovered and lived for some time after. 
I once caught some dragon flies of the same family and after first disabling 
them by a pinch on the thorax placed them in a box with a strong solution of 
ammonia, and found they still retained signs of life two hours after. Dragon 
flies have extremely small antenna, indeed these organs being merely rudimen¬ 
tary. This is made up to them however by their large and well developed 
eyes. Large antenna to such creatures of wild and rapid flight would, I 
should imagine, be more of a hindersnoe than a help to their owners. The 
laying of eggs of dragon flies varies in the different species. Some enter right 
under the water for the purpose of doing so, others again alight on the surface 
c £ the water. I watched a large Libellula depositing its eggs which was 
effected in the following mannerThe insect hovered closely over the *watcr 
and bent the abdomen so that the tip nearly touched the under*part of the 
thorax, then with a succession of jerks the eggs were laid one after another# 
The water was too deep to allow me to wade in and see whether the eggs 
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floated or sunk. If the wing of a dragon fly bo examined it appears to the 
naked eye like fine gauze. If this be examined under a microscope with a £ 
objective a very wonderful and curious arrangement presents itself. Bach of 
the nervures are covered with curious protuberances exactly resembling thorns. 
I have often wondered and puzzled as to what could be the use of these 
“ thorns 1 ’ and I have now come to the conclusion that they act as a stiff support 
to the more delicate portions of the wing and as an additional strength help* 
mg the dragon fly to sustain its powerful flight. These “thorns” too may 
cause the characteristic rustling of the wings when in flight. The wings of 
various gnats are fringed with long stiff hairs which may cause the piping 
hum of these insects. The surface of the gnat’s wing too is closely covered 
with short dark hairs, A very similar arrangement is found on the wings of 
DytUoid beetles, These hairs may be of use as a protection against unneces¬ 
sary damp, protecting the gnat from rain and damp atmosphere and the beetle 
from getting the delicate membrane wot when submerged. These hairs can 
only be seen under a high power of a microscope. 

In the legs of aquatic insects we find many wonderful and beautiful con¬ 
trivances. In the larvae of some, these may either be well developed as in the 
case of water beetlos, May, Caddis, and dragon flies, merely taking the form of 
hairs in gnats and entirely wanting in many aquatic Diptera. The 
*' feathered ” legs of various adult water beetles and water boatmen 
{Corim, Noiontcta) are so arranged as to enable their owners to propel 
their bodies with ease through the water. In the larger Dytiscid beetles the 
fringe of hairs on the hind legs are remarkably long and stiff. The tarsi of 
these limbs rotate upon their axis when the insect is swimming, and as Dr. 
Sharpe remarks :— a In other words, what rowers call feathering the oar is 
performed by the tarsus of tho DyHseldfe in a most perfect manner.” Most 
curious of all is the wonderful modification of the tarsus on the fore leg in 
the males of many Dylitcid beetles in the form of suckers. It is now 
generally supposed that these suckers are used for tho firmer detention of the 
female, and perhaps serve too in the capture of prey. 

One of the most beautiful of microscopic objects is a properly prepared fore¬ 
leg of a Dytirnd beetle. On the undersurface of the circular disc are num¬ 
bers of small stalked bodies, and on the first tarsal joint are seen two larger 
structures. The sucker is composed of three joints and is fringed with stiff 
hairs. On one species of Dytiaous no less than 170 sucking hairs have been 
counted. Experiments have been made as regards the adhesive power of 
these suckers, and itjwas found that a beetle by means of these could support 
more than thirteen times its own weight. Another curious modification is 
found in the hind limbs of whirligig (Gyrmdm) beetles. In these they 
are short, broad and powerful, and their structure has been aptly likened to an 
ivory memoranda tablet held together by a pin, so that they can either be 
opened fan-wise or oloaed in a moment (Miall). The fore limbs in these 
beetles are long and prehensile. Other aquatic insects have their fore limbs 
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modified so as to take the place of jaws for capturing prey as in Naucorie, JVepa, 
and the giant Indian water bug (Bdotioma indica), In Ntpa the limbs are 
very peculiar and are bent inwards and can be closely folded, the fore part 
having a groove which receives the tarsus. 

The Ephemiridw or May flies have attracted the attention of Natural¬ 
ists from early times, and most of our knowledge relating to these 
beautiful insects are due to the indefatigable labours of Swammerdam, 
Malpighi, Reaumur and De Geer. When we read that the tools employed 
by Swammerdam for the disseotion of a May fly larva were so fino as to 
require whettlug under a microscope we can truly appreciate the fine 
work done by him. Though this naturalist wrote in H»75 little further has 
been added to his knowledge of the Ephemridat , May flies are extremely 
delicate insects having the anterior wings largely developed and the posterior 
small or wanting. They have a rudimentary mouth, and the body ends in two 
to three long anal setae. May flies are remarkable for undergoing four 
distinct changes before maturity instead of three. The fly when it first 
emerges from the pupa resembles the adult fly but is known then to Entomo¬ 
logists as a pseudo-imago, that is to say another skin is cast before the insect 
finally flies away. Another peculiarity of the Ephemerido'. is the short duration 
of life of the perfect insoct, and the popular idea is that they invariably die 
after tho sunned preceding their time of development from pupa to imago. 
Many of them.it is true, live for a few hours only, though'ajperiod of two days 
is on record. I myself have proved that their vitality is not so feeble as is 
generally supposed. One specimen was on my setting board for three days and 
then still retained signs of life, for when touched it responded by gently 
waving the long seta) to and fro although it had previously lain in the killing 
bottle for quite five minutes. The long hair-like set© when examined under 
a microscope bear a close analogy in structure with the antenna* of many 
insects, and doubtless serve the function of such, the true antennas being very 
small. In support of this I have frequently held live May flies by their 
wings and they invariably moved the set© in exactly the same manner that 
many insects move their antennas. A similar structure is found in the Mole 
crickets ( Qrylloialpa ) which possess tail appendages covered with stiff hairs. 
These act as delioate organs of perception by the insect when moving back¬ 
wards in its subterranean progress. I have microscopically detected further 
abdominal appendages on one species of May fly resembling those of dragon 
flies. These may be olaspers and used by the male to hold the female. Very 
little is known of the Indian Ephmeridw, “ Less than thirty species are actually 
recorded but some are quite abundant in rivers ” (Lefroy in lit.). Their 
flight is very pretty to watch. They ascend in a soaring manner with the 
wings hardly moving, then descending again very rapidly. The eggs of May flies 
are laid on the surface of the water, the whole quantity being deposited 
at the same time. The eggs being heavier than the water sink immediately. 
The larvro when hatched burrow into the mnd. Their bodies are composed of 
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fourteen segment** and the head in provided with long slender antonnao. They 
also possess set® covered with short hairs. The mundiblos are long and 
curved. The organs of respiration approach closely in structure to the gills of 
higher animals and consist of leaf-like plates arranged on each side of the body. 
These, when the living larva is reviewed under a microscope, are seen to move 
up and down with great rapidity. The larva grows but slowly, some taking 
two years to complete tbeir metamorphosis. The pupa is active and resembles 
the larva and traces of rudimentary wings only distinguish it from the latter 
May fly larvie never come to the surface to breathe and always obtain their 
oxygeu from the water. Aquatic insects may be divided into — 

(1) Those that spend only a portion of their lives in the wateiv^Cwfrc/fZfl', 

Odonata, Trichoptera , Ephemeridcv. 

(2) Those that spend nearly all their lives in the water^*aquatic Coleoptera 

and Rhynchota. 

(3) Those with quiescent pup® ^Coleoptera and Trichoptttra. 

(4) Those with active pup®^ >Culicida> f Rhynchota , Odonata Ephummdu *. 

(5) Those with active pup® differing greatly from adult insect^CW/m/ a< t 

and other aquatic Diptera. 

(0) Those with active pupa) hardly differing from the \nrvm*=*Odonala f 

Epltemeridfr. 

(7) Those with active pup® hardly differing from adult insects = 

Rhynchota S' 

( 8) Those which come to the surface to breathe- Culi cUhv (larvtn and pupae), 

Rhynchota (larv®, pup® and adult), Coleoptera (larv® and adult). 

(9) Those which rarely come to the surface to breath ™*Odonala (larv® and 

pup®). 

(10) Those which never come to the surface to breathe^Trte/mptera and 

Ephemeridae, (larv® and pup®). 

(11) Those which undergo wo metamorphosis and are aquatic all thoir 

lives Poduridtv. 

It is easy to see why the pup® of many aquatic insects are active. Subject 
to the attacks of many foes few would stand a chance of arriving at maturity 
had they no means by which to escape. Those insects with quiesoent pup® 
as aquatic beetles and Caddis flies protect themselves by the former pupating 
in the mud by the side of ponds and the latter in their cases. It wag shown 
in the first part of this paper how the pupa of a gnat breathed and its mode 
of progression from beneath the water to the surface or vice versa is very 
ourions. At the hinder end of the body is a broad and powerful swimming 
organ shaped like the telson of a crayfish or lobster. When the pupa wishes 
to rise or descend this swimming organ is flapped violently towards the head 
end. By constant flapping the pupa describes a series of somersaults and rises 


* It is doubtful if the term pups is allowable in this order [vide B. N. H. S. J„ Yol, 
XVIII, p. 182), but foe the sake of convenience I have made use of it here. 

24 



Uo JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol XIX. 

or descends in a complete circle. This is easily observed if some gnat pup® 
be confined in a glass of clear water. 

Hie hairs of aquatic insects and their probable uses form an interesting 
study in themselves. These may be divided into five classes 

(1) Those that aid respiration. 

(2) Those that aid feeding. 

(3) Those that aid swimming. 

(4) Those that serve for protection. 

(5) Those that act as organs of perception. 

(1) Situated near the spiracles of a Dythcid beetle are a number of stiff* 
hairs, which when viewed under the high power of a microscope present an 
appearance of pin-like structures the head of the pin fixing the hairs to the 
body. These hairs entangle the air bubbles and moreover, prevent water from 
getting into the spiracles and also serve to keep the wings dry. In some of the 
aquatic Rhynchota (Notonectidai) the hinder abdominal spiracles are very small 
and near these are tufts of hair which entangle air bubbless and serve to protect 
as well the spiracles. M Larger spiracles, well defended by hairs to prevent the 
accidental entrance of water, are found on the sides of the thorax. To these 
the air is led by a singular passage. The side of the body which floats uppermost 
is keeled along the middle line. On each side of the keel and between it and 
the lateral edge runs a long row of elastic hairs, while a second and parallel 
vow runs along the edge itself. These rows of hairs enclose a watertight 
covered way leading to the thorax, and along it the air is guided to the large 
thoracic spiracles/’ 1 

(2) All Dythoid beetles are highly carnivorous, feeding on other animals and 
the juices of their victims.* On the inner side of the max ill© of a DpUseid 
beetle are ranged a row of stiff inward curving hairs. These, I think, serve as 
strainers, allowing an inflow of the juioes into the mouth and keeping out foreign 
matter that would otherwise choke the insect. One of the aquatic Viptera larva 
(Corethra) has curious shaped mandibles which consist of five slightly curved 
teeth. The antenna of this larva is prehensible and serves not as an organ of 
touch but for the capture of prey such as minute crustaceans, etc. The 
captured prey is crushed by the mandibles and forced into the mouth not 
however to be swallowed. At the back of the mouth there are a number of 
stout hairs. These hairs allow no ingress, so that the body of the victim is 
digested in the mouth by the action of the salivary glands and only the juioes 
flow into the stomach. Here again is another instance of a straining apparatus. 

($) It was shewn in the former part of this paper how certain hairs aid 
many aquatic insects in swimming. In the Dyti$ddm these are arranged mostly 
on the inward sides of the hind limbs in a close set fringe. On the outer sides 
are rows of stiff, sharp bristles. In some of the Rhynokota (Notofmta) both hind 
limbs are heavily fringed with fine hairs. On each side of the swimming organ 

* MUll«' Aquatic Insects." ~ ^ 

* I ones watched a Dytixcu* sack a large earthworm until nothing remained but the akin 
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of a gnat pupa 1 long stiff hairs project. These no doubt serve to give a 
greater impetus to the springing motion when swimming referred to above. 
A European species of aquatic Tfymenopteroue insect Palynerm nutam swims 
by means of its wings which are fringed with a row of fine hairs.- 

(4) The hairs in the respiratory trumpets of a gnat pupa are seen when 
examined under a mioroscope to be extremely fine and close set. and from two 
to three hairs spring from each root. 

The long liair-like filaments oil the adult May flies {Ephemera') besides 
doubtless serving as organs of perception (vide Tart I) are of use in at least 
two other ways. The flight of these insects is for the most part a sustained 
rising and falling. When rising the filaments are kept close together, but on 
the descent these are spread out in exactly the same manner that the 
feathers of a bird’s tail are spread in flight. Might not these act like a 
parachute and break the insect’s fall (they never appear to move the wings at 
all in descent) somewhat ? I found that a captured May fly deprived of its 
filaments did not fly at all well, but of course it might have been injured 
in other ways besides. Each filament of a May fly is divided into a number 
of squares and each square is covered with minute thick set hairs resembling 
those found in the respiratory organs of a gnat pupa. Doubtless they serve 
the same function that, is to protect the female from undue moisture during 
the period of egg deposition, Swammerdam found :1 that a species of May fly 
Polymitarcy* virgo —which had fallen on a napkin spread over his knees that— 
“ they could only riso into the air with the help of their long tail filaments 
which gave a momentary support to the body.” 

(5) Hairs that act as organs of preooption, see my remarks on Ephemera in 
the fhut part of tins paper. 

Regarding the economic uses of aquatic insects I find that the vast clouds 
of mosquitoes and May flies seen over the African lakes are compressed into 
cakes for food by the Africans and dried in the sun. (Theobald.) 

A few hints regarding the preparation of insects for the microscope taken 
from Messrs. Cross and Cole’s “Modern Microscopy” may be of use. 

Insects should bo killed with chloroform. They are then to be placed in 
methylated spirit, in which they may remain until required for mounting. 

To prepare a whole insect for mounting with pressure in Canada Balsam. 

(1) Transfer from methylated spirit to water, and let it soak for three or 
four hours to remove spirit. 

(2) Place in liquor potass® 6 10 per cent, of caustic potash in distilled 
water until soft. Some specimens will only require a few hours in the potash, 
others need days, and some even weeks to soften. In all oases they must be 

1 The tarn nymph here 1 b often employed. 

3 Lubbock linn. Tram, Voi. xxjv, p. 185 

3 Biblia Nature. 

* Any ehembt can supply the ingredients mentioned here. 
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carefully watched and the action of the potash tested. This can be ascertain¬ 
ed by pressing on the thorax or chest of the insect with some blunt instrument 
such as the head of a pair of curved-pointed forceps. 

(3) When soft enough, pour away the potash and add water, which must 
be changed several times until all the potash is washed away, 

(4) Pour away the water and add concentrated acetic acid, and soak for 
twelve hours, or until it is convenient to go on with the work. 

(5) Transfer from acetic acid to watov, and soak for about half an hour ; 
then place in a shallow saucer full of water, and with the aid of a needle and 
a camel’s hair brush spread out the wings, legs, etc. Now take a slide and 
place it in the water under the insect, lift the slide up carefally so that the 
insect may be stranded on the surface of the slide with all its parts expanded. 
Drain off the excess of water, and lay the slide down on a piece of white paper, 
and with the aid of needles or brushes carefully place all the limbs, wings, 
antennae, etc., in their natural positions. Now put a narrow slip of paper on 
each side of the insect, and carefully Jay another slide over it, press it down 
until the insect is squeezed quite flat, tie the two slides together with a piece 
of twine, and place them in a jar of methylated spirit for at least twelve hours, 
or until required. 

(6) Remove the glasses from the spirit, carefully separate them, and 
with a soft camel’s hair brush push the insects off the glass into a saucer 
of spirit. 

(7) Take tho insect up on a lifter, and float it on to the surface of a small 
saucer of clove oil, and allow it to soak until perfectly clear. 

(8) Remove from clove oil and place in turpentine for a few minutes. 

(9) Mount in Canada balsam thus :— 

(a) Clean a cover-glass, moisten the surface of a slide with the breath, 
apply the cover-glass to it, and make sure that it adheres, (6) place a few 
drops of balsam on the cover-glass, (c) Warm a slide over a spirit lamp and 
apply a drop of balsam to that on the cover-glass ; take it up with a pair of 
forceps, and bring the drop of fluid balsam in contact with the centre of the 
slide which has been warm (care must be taken not to over-heat the specimen 
as it will curl up). Ease the cover down carefully, so that no air-bubbles may 
be enclosed, and press it down with the point of the forceps until the speci¬ 
men lies quite flat and the excess of balsam is squeezed out. Allow the slide to 
cool, and the excess of balsam may then be washed away with spirit and a rag 

To mount an insect in glycerine without pressure :— 

Many small, soft insects and their larvae may be mounted in glycerine while 
fresh. The larger and harder kinds must be soaked in potash to render them 
transparent. Make a cell of the required size, and fasten it to a slide with black 
shellac cement. Apply a coat of oement to the upper side of the cell, and allow 
it to nearly dry. Fill the cell with glycerine and put the insect into it; spread 
out the wings, legs, etc. Clean and warm a cover-glass, and apply it to the 
edge of the cell; press down, and be sure that it adheres to the cement all 
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round. Wash away the excess of glycerine with some waiter, and dry the 
side with a soft cloth. When quite dry, apply a ring of cement, and when 
this has dried, add another coat. of black shellac cement. The processes above 
refer to the study of the external parts of insects; all the soft tissues and 
internal organs will, of course, have been destroyed by the potash. Soft 
internal organs must be dissected out of the specimen under water. 
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MJSOEMiANBOUS NOTES, 

No, I.-A WHITE TIGRESS IN ORISSA. 

lu the Indian Forester for May Mr. Bavis Singh, Forest Officer, Dhenkanal. 
Orissa, records the shooting of a white tigress in the Mulin Sub-Division Forest 
of the Dhenkanal State, Orissa, 

He describes the colour of the animal as follows:—“ The ground colour 
was pure white and the stripes were of a deep reddish black colour,’ 1 The 
tigress was shot over a buffalo kill and was in good condition not showing any 
signs of disease. 

There are several previous records of white tigers. In Wild Sports of 
fiurma and Assam , Ool. F. T. Pollock writes “ Occasionally white tigors are 
mot with. I saw a magnificent skin of one at Edwin Wards in Wimpole Street, 
and Mr. Shad wall, Assistant Commissioner in Gossy&h and Jynteali hills, also 
had two skins quite white.” 

Writing in 1907 Mr. Lydekker in the Game Animals of India mentions five 

white tiger skins as follows ;.” A white tiger was exhibited alive at Exeter 

Change about 1820; a 
second was killed at Poona 
about 1892; in March 
1899 a white tiger was shot 
in Upper Assam and the skiu 
sent to Calcutta, where a 
fourth specimen was receiv¬ 
ed about the same time. 
The Maharaja of Kuch- 
Behar also possesses a white 
tiger-skin." 

No. II.—PANTHERS 
TAKING THEIR “ KILL " 
UP TREES. 

A short time ago some 
notes were published in the 
Journal about this habit and 
probably the enclosed photo¬ 
graph will be of interest 
The calf—head and neck 
one side of a fork in the 
trunk of the tree and* hind 
legs and tail on the other— 
is seen to be well hung up 
some 12 or 14 feet from 
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the ground, 0« the trunk the scratches made by the panther’s daws can be 
quite distinctly seen. 

The calf was a " tie-up " made by my brother, R. M. Bedon, of Nagpur, who 
also took the photograph. The occurrence took place on March Slat of this 
year at a village called Muwala, in the Balaghat District of the Central 
Provinces. 

COLERIDGE BEADON. 

Nanoyal, R.8., 1st July 1909. 


No, III,—THE CALL OF THE SLOTH BEAR. 

1 wonder if any of the readers of the Journal have ever heard the call of 
the Sloth Bear (Melurms ursinw). I have seen no mention of this call in any 
book, sporting or scientific, and Blandford, in The Fauna of British India 
boldly states ** The Indian bears are quite silent animals, as a rule, and 
have no call for each other.” A solitary experience of mine proves the con¬ 
trary and the many sporting friends to whom I have made mention of it 
consider it of sufficient interest to warrant my sending you a note thereon. 

Some eight years ago, during the hot weather months, I was enjoying a 
few days’ shooting in the Jungles of the Indur District of the Hyderabad 
Dominions. One morning 1 saw a panther on some rocks not far from my 
camp. On seeing me it glided away down amongst the boulders on which it 
had evidently been sunning itself. Ah there was every convenience on the 
spot I decided to tie up a goat that; evening near the rocks and sit up over it. 
This was all arranged, and late in the afternoon I took up my post in a neighs 
bouring tree. I took a light repast with me and, as the moon was at the full, 
I decided to sit up all night. No panther came to the goat which was an 
unusually quiet beast and mado no noise at all which would attract atten¬ 
tion. Towards the early hours of the morning 1 heard in the distance, fully 
half a mile away I estimated, a beautiful long drawn note which was unmis¬ 
takably that of a sloth boar. This call struck a cord in another bear which 
unknown to myself, was close to my tree. He immediately commenced 
whimpering and shuffled off towards the rocks. Occasionally, as though 
the desire to immediately answer the call was struggling with the desire to 
first reach the top of the rocks, he would stop, erect himself on his hind legs 
and commence a call in response. No finished response, however, was made 
until he reached the top of the rocks when he raised himself on his hind legs 
and with his nose pointing upwards he sent out a beautiful long mellow note 
in answer. This was repeated once or twice, and he would then listen for 
au answering call. On hearing this he would repeat his call. When this had 
been repeated three or four times, he shuffled off still whimpering evidently in 
the direction of his mate who was calling him up. 

P. BO&COE ALLEN. 

Bkllaby, %m Man 1909. 
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No. IV.—BROWN RAT (MU8 NORVEQICUS) IN KHANDEISH. 

In his paper on the “ Races of Indian Rats/ 7 in the Records of the Indian 
Museum, Captain Lloyd remarks that, although many writers have stated 
that the brown rat is found inland, he doubts if it is found away from sea- 
ports, and in support of this view points out that no examples have been 
received at the Indian Museum during the recent inquiry. 

In the Society's collection there is a brown rat which was obtained at 
Chalisgaon, Khandeish, and sent in alive to the Society on Jan. 13th, 1908, 

N. B. KINNEAR. 

Bomhay. October 1909. 

No, V.-A RECORD GREAT INDIAN RHINOCEROS (RHINOCEROS 

UNICORNIS). 

A great Indian Rhinoceros was recorded in the pages of the Englishman 
for May 4th as having been shot in Assam by Mr. T, Rriacome, carrying a 
horn of 24J ins. and standing 0 feet 4 inR. at the shoulder. According to Lydek- 
ker the largest horn previously recorded was one of 24 ins. formerly in the 
possession of Dr. Jerdon, and in Records of Big Game one of 21 £ ins. 
is mentioned as having been shot by Lord Curzon in Nepal. 

In the above-mentioned book, Rowland Ward gives the height at shoulder 
of a rhino shot in Cooch-Behar and in possession of the Maharaja as 6 feet 
0 ins., but there is no mention of one taller than 6 feet 4 ins. in the Maha¬ 
raja’s magnificent book 'Shooting in Cooch Beh are, Duars and Assam' 

No. VI.—HAUNTS OF THE INDIAN RHINOCEROS. 

The following letter by a member of the Society appeared in the Field for 
July 24th, 1909. 

Sir,—1 have just seen an article “Oriental Big Game Notes," by Mr. R, 
Lydekker in the Field of May 29th last. His statement that the Fauna qf British 
India (Part II., page 473) is incorrect in the supposition that the Rhinoceros 
unicornis is not found in India west of the Teesta river is certainly true. This 
rhinoceros is found in the Nepal Terai, in Morang, north of Purnea, on the 
Kosi, at Patharghatta, on the banks of the Bagmati north of Muzaffarpui, and 
ns stated by Mr. Lydekker, it is even more numerous still farther to the west 
in the Chit wan and Naolpur valleys along the banks of the Gandak and the 
Rapti rivers. 

In justice to His Highness the Maharaja of Nepal and the other Nepalese 
sportsmen, who took part in the great hunt referred to in the above article, 

I can, as an eye witness of what occurred, assure your readers that the account 
which Mr. Lydekker has heard is entirely garbled and misleading. The 
ground that waa shot over in January and February 1907, was the tract oijji u- 
ally preserved by the Nepal Government for the shooting which they had 
hoped to give His Royal Highness the Prince of Wales in February 1906, This, 
unfortunately, had to be abandoned owing to a severe outbreak of cholera in 



theMaharaja's camp, which spread among the Elephant drivers and rendered all 
question of a successful undertaking that year an impossibility. The total 
number of rhinos bagged was twenty-eight (fourteen males and fourteen 
females), and in addition six rhino Ives were caught. 

The Maharaja's objeci in trying to catch young rhinos was not, as might be 
inferred from your correspondent, either to sell them or to start a new form 
of sport (/.*., rhinoceros racing) but to turn the young ones down for breed, 
ing purpose in the Eastern Torai, whore these animals had become scarce 
through a disease which broke out some years ago. This, however, he was un¬ 
able to do, as all six calves proved to bo males. 

In spite of the numbers of rhino which were killed in January 1907, the 
forests in Obitawan are still so full of them that no appreciable diminution in 
the atook has been made. The Maharaja was good enough to let me invite his 
Highness the Maharaja of Bikaner and another friend to shoot in February 
1908, in the Naolpur valley bordering on Chitawan. My friends had no diffi¬ 
culty within two days in securing the four rhino for which I had asked the 
Nepal Durbar to limit the permit. 

The following extract of a letter, dated May 26th, 1909, from Mr. F. W. 
Gordon*Canning, of the Puraa Factory, Champaran, who was fishing in the 
Rapti this year, will also corroborate what 1 say. 

u My principal fun was going out on an elephant photographing rhinos. I 
a hope some will come out well. I took a lot, and came as near as 15 yards. 
“ Once or twice we were in a tight place, but the rhinos did not make good 
u their charge. They are simply in swarms; I counted twenty within a mile 
“ of my camp, and I did not go into the good ground. There were ten big ones 
'* in a small piece of grass not more than 6 acres in extent. ” 

I do not know to what young stag from Sikkim Mr. Lydekker refers, but the 
designation “ Sikkim stag ’* for the shou ( Cervua afflhiu) is, as Hodgson point¬ 
ed out, incorrect, for the shou does not appear south‘of the Brahmaputra 
watershed. If the young stag from Sikkim is Cenus ojjinh, the probability is 
that he came from Thibet via Sikkim, and was not reared in Sikkim. 

J. MANNERS-SMITH, Lirot.-Colonbl, 
British Resident in Nepal. 

No. Vn.—* THE MEASUREMENTS OF SOME OF THE HORNS 
IN THE COLLECTION OF THE BOMBAY NATURAL 
HISTORY SOCIETY” 

It has been suggested to me that I should have stated in the above-named 
paper bow the various measurements were taken, since there appears to be 
no reooguised way which is accepted by alt sportsmen and naturalists. 

After consulting Ward's Bom Mtamremmt, Burke's Shikar Book and 
various other books dealing with Indian sport and Natural History, the follow¬ 
ing measurements and the manner of taking them were decided on— 

Length .—In Cattle, Sheep, Goats (except M&rkhor), Antelope (except Black 
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Buck), Gazelle*, from the base over or round the outside curve to the tip, In 
Markkor the tape was mu round the spirals, in Black Buck the measurement 
was taken straight and in Deer from the base of the bur along the outside 
ourve to the tip of the main tine. 

Circumference .—In all horns, except those of Deer, at the base. In Deer 
above the brow tine. 

Widest inside ,—In Oattle this measurement needs no explanation, but in Deor 
between the most distant points of the beam was the apace measured. 

Tip to Up.— There is no explanation necessary about this measurement, 
except in the Deer, where it was taken between the points to which the length 
was measured. 

N. B. KINNEAR. 

Bombay, October 1909. 

No. VIII,—DO WILD ANIMALS DIE A NATURAL DEATH? 

I was ranch interested in reading in the last number of the Society’s Journal 
Col. Evans’ Note on the question of “ whether animals die a natural death”? An 
experience which I had in Chanda last Easter may perhaps be of interest to 
the members of our Society* I had gone out for the holidays in the hope 
of getting a shot at an old solitary Bull Bison, which lived about sixteen 
miles from Chanda. My shikari had gone out before and was tying up for 
a tiger and when I arrived I found that he had kills out in the direction in 
which this old bull lived, so 1 was forced the morning after I arrived to go 
out in another direction. I came up with a herd but did not get a shot. In 
the evening I went towards the nullah, where the old bull was said to live, 
and on my way there met the shikari who told me that he had just found 
the old bull lying dead in the nullah. I went along with him and sure 
enough there was a fine old bull lying dead in some longish grass near a 
pool in the nullah. He had evidently been dead only a few hours, as the 
flies had not got properly into him as yet and there were hundreds of vul¬ 
tures waiting on the trees for their feast. The Bison was in very good con¬ 
dition and had a fine pair of horns, very muoh worn away at the tips. I 
knew that foot aud mouth disease was prevalent in these jungles at the 
time, and I examined his hoofs and mouth to see if there was any trace of 
disease. They were quite sound as far as I could make, and I do not think 
it is possible that he can have died of foot and mouth disease, as he would 
certainly uot have been in such good condition. The same would I fancy 
be true of rinderpest, and in any case there was no rinderpest about at the 
time, as far as I could find out. I had not enough men with me to 
be able to turn him over, but there was no mark of a bullet in his skin when 
it was taken off. There were no marks of a struggle on the ground, ib that 
he had evidently died quite a peaceful death. I am entirely at a loss to 
know to what cause death can have been due. Perhaps some member of 
our Society can solve the riddle ? I was thus very nearly in a position to 
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answer in the affirmative Mr. Betham’a question:—“ Hub any one ever coxae 
across vultures feeding on a dead wild animal ?” The feast was spread for 
the vultures, hut they had uot been able to begin when I arrived on the 
scene. 

R, A. WILSON. T.CJ3. 

Manila, Iftth July 1909. 

No. IX.—-THE INDIAN THREE-TOED KINGFISHER (CEYX 
TRIDACTYL A) AT MATHERAN. 

While walking down from Matheran with Mr. M. R. Jardine on July 7th, 
we put up a Three-toed Kingfisher, (Ceyx tridactyla ) from a small stream by the 
road-side, about half-way down. This beautiful little Kingfisher appears to be 
of very local distribution in the Indian Peninsula and is confined to the west 
coast. Major Lloyd gives it in his Konkan List and Colonel Butler has record¬ 
ed this species from below tbe Reversing Station at Khandalla and near 
Lanowli. The Rev. Dreckmann, S. J. f tells me that he also met with this 
Kingfisher below the Khandalla Reversing Station about 1879. 

N. B. KINNEAR. 

Bombay, October 1909. 

No. X.—YOUNG VULTURE IN THE SEA. 

On Saturday May 8th, while sailing from Apollo Bunder to Hog Island, 
I noticed a bird in the water between Butcher Island and Pir Paon on 
the Trombay shore, probably two miles from the nearest point on the main land 
and one mile from Butcher Island. It was then about f> p. m., and the tide 
had boon ebbing for two hours. On getting closer, I found the bird was a 
vulture, apparently a young bird, but full grown or nearly so. Its wings were 
under water and only the neck above water, and the bird seemed quite in¬ 
capable of rising or using its wings. Next day a fresh wind blew all tbe fore¬ 
noon and gradually increased in force, and by 4 p. M. the water was some¬ 
what rough. 1 Was, therefore, surprised when passing close to the N. W. of 
Elephanta to see what was presumably the same bird flapping along still in the 
water and unable to raise itself completely, but managing to struggle slowly 
towards the shore of Elephanta by splashing its wings. I was unable to see 
what happened eventually, but as the bird was then only 100 yards or so from 
shore and was being helped by the tide, it presumably managed to get 
safely to land. 

C. A. WORDSWORTH. 

Bombay, 10th May 1909. 

|fo.XI.—COMMON SNIPE {0 ALLIN AGO CCELESTI8) IN 
TRAVANOORE IN APRIL. 

On the 21*t April I shot three oouple of snipe round a backwater at Quilon* 
I am interested to know if it is common for a few snipe to remain all through 
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the hot weather in the south and why ? 1 and if they breed here. The month 
of March w considered the most trying, so that they had survived the worst. 
I turned up 15 or 16, but there must be more in other places near. 

G. W. GILES. 

Madras, 25*5 July 1909. 

No. XII.—PINTAIL [DAFILA ACUTA) IN BALT1STAN IN JULY. 

On July 2nd I was encamped on the Sbingo Hirer which flows across the 
Deosai Plateau, Baltistan. At about 8 p m. I was surprised to see a fine drake 
Pintail in full plumage fly swiftly overhead up stream to a small marsh near 
the river Is this not rather far south for this duck to breed ? as I suppose it 
must be, here at this time of the year. My shikari, who also saw it. tells me he 
has often seen duck (though of course he does not know the species) on and 
about the rivers and small jhils of this district, vis., Bhemoskith Plains and 
Deosai Plateau at this time and earlier. 

W. M. LOGAN HOME, Lt. # 

112th Infantry, 

Borzil, ok Giuut Hoad, 6th July 1909. 


No. XIH.—DUCK SHOOTING IN KAJPUTANA. 

The famous Bharatpur Jhil is about 2J miles in length and is situated in the 
middle of the forest preserve near the City of Bharatpur. It is filled at the end 
of the rains by a canal from a large irrigation tank, and being very shallow and 
covered with grass ferns and excellent feeding ground for duck. Usually it is 
quite dry by the end of March, but this year Wbite-eyed Pochard and Blue- 
wing Teal were shot there as late as the 12th April. 

This year the birds have been usually abundant. The first arrivals noticed 
were Blue-winged Teal on the 15th August. By the middle of September very 
large fiights of these Teal were to he seen on the Jhil. No shooting, however, 
was allowed till the 30th November, and by this time the Blue-wing had dis¬ 
appeared being replaced by the Common Teal. In the big shoots in November, 
December and January very few Blue-wing Teal were killed. They re-appear¬ 
ed in considerable numbers in February) and as noted above were shot in April. 

The following notes of some of the bags obtained during the past cold 
weather on this Jhil may prove of interest 

SOfch November 1908 ... ... ... ... 2,287 (83 gnus) 

12th December ^ **• ... »•#. ... 1,086(16 „ ) 

19ih February 1909 ... ... ... ... 60S (11 „ ) * 

2nd March tf f ••• '*«• 582 (12 „ ) 

The big at the fltet shoot was a record for the Jhil both ae regards total and 
yemge per gun, the former recording only 1970, 
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The guns wore placed behind boshes on bonds and mounds specially con¬ 
structed and beaters wade in to flush the birds. No regular register of the 
hags have hitherto been kept, but this year the following geese and duok were 
noticed in the bagGreylag, Gad wall, Shoveller, Poohard, Widgeon, Red-cre¬ 
sted Pochard, Tufted Pochard, Brahminy Duok, Spot-bill, Nukta, White-eyed, 
Poohard, Marble Duok (only one shot), Common Teal, Blue-winged Teal 
and Cotton Teal. A Pink-footed Goose was shot, but was not seen by 
the writers 

The bulk of the bag at the shoots consists of Common Teal, White-eyed 
Poohard, Gad wail and Shoveller, Very large flocks of Pintail frequent this 
Jhil, but in accordance with their usual way habits do not afford the same 
chances as the duck named above, 

L. 1MPEY, Lt.-Coi,, 

Bhakatwjk, 29 th April 1909. 

No, XIV.—THE NESTING OF THE BRAHMINY DUCK 
{OA SAMOA RVT1LA). 

Captain A, R. B. Shuttleworth has sent me the following regarding the 

nesting of the Brahminy 
Duck in Chinese Turkest¬ 
an. As it will doubtless 
prove of interest to a great 
many of our readers, 1 
send it for publication, to¬ 
gether with a sketch taken 
on the spot. Writing from 
Camp Kizil Bui, C, Tur¬ 
kestan, 19th April 1909, he 
says:—*“1 was after tiger 
(woolly tiger) one day, and 
as I was sitting over a kill, 
I noticed, to my intense 
surprise, a couple of Brah- 
miny come and settle on a 
tree quite close to me. I 
had no idea these birds 
ever settled on trees, as I 
have never seen them do 
so in India. My surprise 
was heightened when I saw 
one of them go into a hole 
in the tree. Dater on I 
found a newly-made nest 
in this tree, although 1 was 
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too early for the egg*. Yesterday while riding from the last Camp to this, a pair 
of Brahminy flew past me, flying low and one left the other and flew to an old 
poplar quite close and disappeared into a hole. This is the 2nd time I have seen 
the Brahminy do this. I got off my pony, climbed the old tree myself, and out 
flew the old bird almost into my face. I looked down the hole but could see 
nothing; I lit a match and put it down as far as I could and discovered there 
were 7 eggs. Unfortunately 1 could not reach them. I sent to the nearest 
village and got an axe, and after making a hole in the side of the tree, got out* 
all 7 eggs. The first blow of the axe disturbed a merlin, which was sitting 
on its nest in a sort of declivity at the top of the same trunk, which con¬ 
tained the hole in which the Brahminy had her nest. The merlin had sat 
there,unknown tome, all the time I was fooling and trying to get at the 
Brahminy’* eggs. I drew a rough sketch of the old tree on the spot, which 
will show you the position of the two nests. The merlin’s nest contained two 
red eggs which I took. I think it is a curious fact that these two widely 
different birds should have had their nests on the same branch of the tree. 
There is no water within 8 miles of this tree, and that is curious I think. The 
drake Brahminy kept on flying round the tree making a fiendish noise, but the 
hen made herself scarce,” 

R. M. BETHAM, Liktjt.-Col., 

The 101st Grenadiers. 

Mhow, mth May 1909. 


No. XV.—STRANGE BEHAVIOUR OF CERTAIN BIRDS WHEN IN 
POSSESSION OF STRONG SMELLING INSECTS. 

During the last few years I have repeatedly noticed that certain birds, not¬ 
ably babblers, in confinement, go through extraordinary antics when presented 
with strong smelling insects, «.g., bugs (Hemiptera), which when irritated emit a 
powerfully smelling secretion in self-defence. 

If, for instance, a bug of the above kind be offered to a laughing thrush 
(I have experimented with TroohalopUrum erythrocephalum and uigrimwtum ; 
also DrymmU* cmulatu*) it will seise it in its beak and make repeated efforts 
to press it against the underside of its tail feathers, near their base. 

In order to do this it is obliged to bend round its head and to bring its tail 
forward. 

This it does with considerable energy, so muoh so that 1 have seen the bird 
lose its balance and fall over, quite a ludicrous performance. 

After this has been going on for a minute or so, the bird gradually rgfctxea 
its efforts and eventually swallows the insect. 

The above described behaviour is not, however, I believe, confined to the 
laughing thrushes. I am almost certain I observed it also in 4he case 6f the 
Andamanese Tree-pie (DmdroeUk i bayUf) in the Andamans. 
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The habit is therefore evidently a widespread one, the origin and meaning 
of wlrioh however I am quite at a lose to ox plain. It would be interesting to 
know if others have observed this strange habit, and if so in the case of what 
kinds, and also if they can suggest a reason for such behaviour. 

B. B. OSMA8TON. 

Naini Tai,, June 1909, 

No. XVl.—THE SUPPLY OF WATER TO YOUNG BIRDS 
IN THE NEST. 

1 do not know that any one has ever recorded an observation to the effect 
that parent birds supply water to their young in the nest. Mr. Dewar on 
pages 227-228 of his interesting book * Birds of the Plains ” discusses this 
question at some longth. 

While thinking it not improbable that birds should store water in their 
crops for a short time and kt bring it up” for the benefit of their young, he 
points out. that it would be a very difficult process to deteot. 

A few days ago a particularly favourable opportunity was afforded me of 
observing the feeding of young birds in the nest. 

A pair of white-eyes (Zoeterops j palpebrosa) had constructed their nest in a 
oreeper in the front of the verandah of the Rest-house I was stopping in, and 
the nest was so placed that 1 could watch the feeding of the half fledged young 
from a distance of about 4 feet in the verandah. On one occasion I observed 
one of the parent birds place rather a large insect into the wide open mouth of 
one of the young, which in spite of many efforts appeared to be unable to 
swallow it. The other parent who was watching operations from above 
seemed to grasp the situation at once, for he or she bent down and put a small 
drop of liquid into the widely.gaping mouth. 

This process of giving small drops of liquid was repeated in front of me 
quite four or live times, and I was so close that there could be no mistake. 
Eventually the insect became softer and more manageable and the little bird’s 
efforts were crowned with success. 

This seems to prove that Borne birds at any rate supply water to their 
young in the nest when they appear to want it. 

R. B. OSMA8TON. 

Naini Tal, June 1909. 

No. XVII.—BIRD NOTES FROM DUNGA GAU. 

34. A loud and pretty double note of The Green-backed Tit ( Parus 
montiepla) heard this year was liko the word “ Wheat-ear,” twice repeated. 
The note is an uncommon one And was evidently ,used by one of a pair nesting 
hard by. 

204. In addition to its oharacteristic Uote of a very high-pitohed and quiokly 
repeated “ Ting,” w Ting;» M Ting”* Tin*” The Black-headed 8ibia (Ltoptila 
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eapiitraia) has an alarm not© like the Thrushes (Merula) only more rapidly 
repeated and not so loud* 

505. The note used by the Dark-grey Cuckoo-shrike ( Campophaga melanoschu 
sta) in the breeding season, I can now confirm, is as described in this Journal in 
“ Bird Notes from Murree and The Galis/* Yol. XIX. No, 1, It also sometimes 
utters a small magpie-like chatter. The nest is such a tiny oup f or rather 
saucer, that the sitting bird almost entirely conceals it. 

6§8. The song of The Small-billed Mountain Thrush (Oreocmcla dauma) is 
loud and rather like that of The Missel Thrush, but more disconnected, a long 
pause coming between each note, It is something as follows:—“ Chirrup, 0 
“Ohewoo,” “Chaea,” - Wiow,” “We ep,” “ Ohirrol ” “ Chup° 

“Chewee” “ Wiop”. 

741. To illustrate how highly insectivorous even the most typical of the 
finch family become in the breeding season, I may mention the case of a 
female Black and yellow Grosbeak ( Pycnorhampus icteroides) which on the 
5th of July I saw devouring a fair-sired slug! 

744. The spotted-winged Grosbeak, Myoeroba* melunoxanthw, utters at 
titties a variety of parrot like note in addition to the note described (op cit). 
Possibly in captivity it would surpass many of the paroquets in talking capacity. 
The distant sound of the call note or note of communication, mostly used 
when flying, can be fairly well represented by shaking an ordinary match box 
containing a few matches. This Grosbeak is sby and difficult to observe as it 
keeps to the tops of high trees and does not move about the branches much. 
Even when in some numbers its presence can rarely bo detected except by the 
loud oriole-like song-note of the male already described. When paired and 
nesting it is still more wary. 

The colour of the lower parts of the male is of a paler yellow than in the 
last species. In flight also it is more rapid and, as a rule, flies higher, 

1072.—On the 13th July I came across near Ohangla Gali at about 7,600 feet 
a breeding colony of Blythes White-rumped swifts [Cypsdus leuconyw.) A 
flock of swifts playing about a cliff face attracted my attention. On nearer 
approach the parent birds flying in with food amid a continuous tittering 
clamour of nestlings at once revealed the nest-holes. 

The kind of cliff apparently normally selected for nesting sites by this 
species is one where there is a rock strata with a downward slant towards the 
cliff face, the nests being built in horizontal interstices between the strata 
where the upper projects over the lower. Vertical fissures do not appear to be 
considered suitable sites. 

1105. A female Himalayan Cuckoo (Cuculus saturates,) which was shot, 
evidently in the attempt to lay an egg, was brought to me on the 7th of June, 
I took the fragments of the egg (which was broken by the fail) freftn the 
oviduot. They were pure white and without any markings whatever. 

The bird moat commonly victimised by this Cuckoo in these hills is “ The 
Large-crowned Willow Wairblet (Acanthopususta occipitalis). 
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1141. On the 18th of May, 1 hoard in a tree overhead the kissing noise 
which the young of the Siatey-headed Paroquet ( Palcsomis tchisticepv) make 
when being fed by their parents, and, thinking it early for young to be hatohed, 
looked up and saw a male feeding an adult female, hia mate, on a branch 
outside tho nest-hole in which she was evidently hatching off a brood. When 
the male hod given her all he could regurgitate, she dived into the nest-hole 
again to resume her sitting. It would be interesting to know if the female 
of this species always coroes out of the nest-hole to be fed, 

1175. The note of the Spotted Himalayan Scops Owl (Scop* tpilocephalw) is 
as described in the “ Fauna ”, the pitch being a treble F but sometimes E, 
The hoot is only heard after dark. This little owl is sometimes easily attract^ 
ed to a tree over one’s head by imitating its call. 

118f». As regards o&dence the call of The Collared Pigmy Owlet, Qlaucidium 
brodm is as described in “ The Fauna,” that is " Hoot—Hoothoofc—Hoot”, but 
the timbre of the note is remarkably like that “ The Copper-Smith,” ( Xantho - 
Imma hmmatocephala). Tho pitch is C lower than that of the last species. A 
monosyllabic “hoot” is given by the young fledgelings. I have never heard 
this Owlet’s note after dark. 

An excellent method of attracting small birds to the trees around ono is to 
imitate the hoot of this little owl. Tits, Willow Warblers, Verditer, Flycatchers, 
and Minivets especially will, if in the vicinity, always quickly appear and 
use their best ** Bengali ” on their supposed enemy, giving one a splendid 
opportunity to study them at close quarters. 

1217. Outhe 13th June I saw a Crested-Serpent Eagle (Spilomis chwld) 
being badly harried by a pair of Jungle Crows ( Corvug maarorhynchus). When 
first I saw the Eagle it waa on the ground with the crows in the trees above. 
Whenever it attempted to get away, the crows kept above and worried it badly, 
its loud kite-like cry being constantly uttered in its distress. I did not see 
the end of tho fray, but it appeared to bo a one-sided affair for the unfortun¬ 
ate Eagle, 

1260. The habit of the Hobby (Fcdco xubbuUo) of hawking in flocks 
for flying insects high in the air after the manner of swifts is not noticed in 
“ Tho Fauna ” but is mentioned by Murray in his “ Indian Birds.” This habit 
is, I think, characteristic of The Hobby, and I saw it constantly executed 
by a flock of 8 or 10 of those splendid little falcons which frequented a 
certain hill-side in Dunga Gali for several days. 

Due of the flock, an adult 9»knocked over and shown me by a friend. 
No easy shot at the pace they travelled. 

Frequent and severe storms throughout May and June interfered to some 
extent with the breeding season of 1909 in the Galis, and genera such as the 
Sibiaa, Drongos, Minivets, Cuckoo-shrikes, Grosbeaks and others which nest 
in open and exposed situations suffered considerably. 

H. A. F. MAGBATH. Major. 

Dunga ltrt My 1909. 

*$ 
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No. XVin.—NOTES ON A COLLECTION OF SNAKES 
FROM MATHERAN. 

A collection of snakes made by Captain McPherson, I. M. S., at Matheran 
(2,600 feet) and presented to <>nr Society, contains the following species. 

Uroi*eltid/k. 

Si lybura macrolepia. 

One specimen of this species which is peculiar to tho Western Ghats. The 
costals are 16 at a point two head-lengths behind the head. 16 in midbody, and 
15 at a point two head-lengths before tho vent, The veutrals and subcaudak 
129+9, The ventrak are not twice the breadth of the last row as stated by 
Bonlenger, the last row being two-thirds as broad as the ventrak. 

Counmnx*:. 

Tropidonotus piacator. 

Two small specimens, olivaceous chequered with small spots. (Variety 
punctatue , Wall). 

Lycodon anlicutt. 

Four specimens, all variety typica. The ventrak and subcaudak of three 
are 2064-06,207+ *t (tail imperfect), and 208+61 (the first 4 entire). 

Lycodon travancoricus . 

Four specimens, all The ventrak and subcaudak are 192+ V. 20272 , 
198 + V, and 196 + 76. The anal is entire in all. Three of these are quite 
typical in colouration, but the fourth is peculiar in that it appears to be 
uniform dark purplish brown. With the aid of a lens an indication of the 
normal yellow cross bar can be very dimly discerned. One specimon had a 
frog in the stomach, 

Macropiathodon plumbicolor . 

Three Bpeoimens, one quite young, Tho costals in all are in 26 rows at 
midbody, and 19 at a point two head-lengths before the anus. Two head- 
lengths behind the head they are 28 in two specimens, 26 in the third. Tile 
ventrak and subcaudak are 162+45, 168+40, and 166+48. In one nearly 
adult specimen the black bands across the body, and the yellow chevron edged 
with black on the nape were unusually conspicuous for a specimen of this 
growth 

Zamenie mucoaua. 

One half-grown specimen, light in colour, abundantly variegated with black 
in the hinder part. 

Coluber Helena. 

Two examples. One is an enormous specimen of its kind, measuring 
4 feet 11 inches. The costals are 23 two head-length* behind the head v 26 in 
midbody, and 19 two headdengths before the anus. The ventrak and Sub* 
caudal* are 142 + 79, and 228 + 86. I notice that in all specimen* from the 
Hill* of Western Indian Travancore to Western Ghats the bands on the anterior 
part of the body are connected by festoon* of black spots on the ventrak. 
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Tbeae festoons ate not Keen in Himalayan examples, nor did I find them in a 
specimen recently received from Udaipur. 

Dendrelapkia triatii. 

Two specimens of this rather uncommon snake which, however, has been 
previously recordod from Matheran. The head and forebody only of one 
specimen is sent. The ventrals and suboaudals of the perfect example are 
182 4* 129, and the anal divided. 

Dryophi* myctmvaw. 

Three examples all young. 

Dipmdomorphm for$teni. 

One fairly large adult. The costals are 26 two head-lengths behind the 
the head, *27 in midbody, and 17 becoming 15 at a point., two head-lengths 
before the anas. The body is too damaged to count the ventrals. The snb- 
oaudals are 100. The supralftbials are ten, and the 4th, 6th and Cth touch the 
eye. There are three series of black spots which are broader than long, the 
median alternating with the lateral series. These markings are extremely like 
those in the species quincunciatm I recently described from Assam. 

Captain McPherson says he also collected 3 kraits B . crrruleut, and .2 pit 
vipers Lachesis yraminms, 

F. WALL, Major,.mm. 

Ai.moha, 254/s April 1909. 

No. XIX.—NOTES ON A COLLECTION OP SNAKES 
MADE IN BAXA DOOARS. 

Last year, thanks to the kindness of Captain K. L. W. Mackenzie, I acquired 
a collection of snakes made by hitn at Baxa Dooars (1,200 to 1,6C0 ft.), which 
includes the following species ;— 

Typhlopiix*:. 

Typhlop* diardi. 

One adult specimen. The costal rows in midbody are 26. 

CoLiimmus, 

Polyodontopkin coll art 8. 

One typical adult. 

Tropidonotus piscator. 

One specimen of variety qtdncunciatu* with very large spots 
Tropidonotus eubmimatus. 

One adult, typical in every way. 

Tropldonotm Himalayan *#. 

One adult. 

„ Pteudoxmodon macrops. 

Two specimens. 

Lycodon attliaut. 

One example tit variety D of Boulanger’s Catalogue (I, p. 863). The anterior 
’ lafe&ls are mdttled vtriib bfown. 
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Coluber radiaius . 

One adult, one quite young marked just like the adult. The ventral* and 
suboaadals of the latter 246+93. 

Si mote* albocinctua . 

Pour example* of variety typieu (Cantor). 

Chrytopelea omata. 

One fine specimen of variety F of Boulenger’s Catalogue (III, p. 198). The 
costal rows are 17 anteriorly and in midbody, 13 at a point two head-lengths 
before the anus. The ventrals are 214, the last being divided like the anal. 
Tail imperfect. 

Dipsadomorphui hexagonotun. 

One specimen quite typical. 

Psammodynantfis pulvtruUntun, 

One adult and one young. The adult blackish, with a conspicuous series of 
rufous spots on each s»de of the back. The young one is striped longitudinal¬ 
ly. A dark stripe involves the upper half of the ultimate row, and two-and-a- 
half rows above, then a light stripe involves the upper half of the 4th, the 
whole of the 5th and the lower half of the 6th rows A median dorsal 
stripe is rather obscure in definition. There are also indistinct cross bars. 
An irregular series of bright ochre spots adorn the flanks, and the belly is 
streaked and spotted with ochre anteriorly, 

VlPERIP/K. 

LacheaU gratnineus . 

Four examples. The costals are 21 in the anterior and middle parts of 
the body, 15 at a point two hoads-lengths before the anus. One adult is 
yellowish-green with no flank-lino, another bright green with an interrupted 
line in the flanks formed of white dashes on the upper borders of the scales of 
the last row. One young one has a pale rather indistinct flank line, and 
another & flank line of liver and white. 

Oaptain Mackenzie tells me that one of the sepoys of the 62nd Punjabis 
encountered a hamadryad one day when out shooting. The man Wos stalking 
a khakar {Cervulut muntjac). Unknown to him the snake was close to the deer, 
and when he shot the latter, the snake glided swiftly straight at him, and he 
shot it. It measured 9 feet 11$ inches, and contained a large monitor lizard 
(probably Varanua bmiguUmtia) measuring 6 feet 9 inches. It was brownish- 
black in colour with faint black rings in the anterior 5 feet, and yellowish-white 
bands in the rest of the body, not conspicuous until the scales were separated. 
The throat was yellowish white, and the head shields margined with black. 

F. WAUL, Majob, muu 

Almora, 24 th Jun$ 1909. 

No. XX.—A SNAKE FLIRTATION. 

When inspecting forest in the neighbourhood of Ohodbunder (Thane Dis¬ 
trict) at the beginning of June lost, my attention was attracted to a wriggling 



MISCELLANEOUS NOTES . 


m 


mass of snake on the cleared boundary line. On approaching cautiously I found 
two dhamans {Z. mucovu a), one apparently about 8 feet long and the other 
perhaps a foot shorter, coiled together from the tail ends up to within a foot 
or so of their heads. Natives with me declared that the smaller snake, which 
was coiled round the other, was a male and that the larger snake was a 
female. Beyond that the smaller snake was somewhat darker in colour than 
the other, 1 could see no difference in them. The smaller snake was slowly 
working bis coils throughout up and down the other, and both snakes were 
keeping their heads and free part of their length erect and alternately 
twining their free part round each other and approaching each other's heads 
in a *' billing and cooing” manner. At the same time thoy were travelling very 
slowly in a forward direction. The snakes seemed absolutely careless or 
oblivious of our presence, though we stood within a couple of yards of 
them, and my small terrier went even closer and sniffed at them. I watched 
them for three or four minutes, moving forward as they moved, until the 
larger snake seemed suddenly to become aware of on-lookers, when she 
rapidly disengaged herself and glided away into the jungle on my right. The 
smaller snake stayed for a few seconds with a somewhat dazed manner 
and then seemed to scent danger and hastily slid into a small bush a 
few yards to the left, where I left him undisturbed. This behaviour of the 
snakes was new to me, and I could only presume that it was a preliminary 
flirtation prior to more serious matrimonial intentions. 

G. P. MILLETT. 

Bandka, Bombay, 20th July 1909, 

No. XXI.—CORRECTION OP NOMENCLATUBE. 

I am sorry to notice (though snakes are not in my department) that Major 
Wall has yielded to Mr. Venning's well-meant but entirely mistaken correc¬ 
tion of the gender of Lygonoma . Although it is true that the Greek word 
tonu i is neuter, the laws of Greek orthography make it quite impossible for 
Lygonoma to be neuter likewise; it can be nothing but the feminine of an 
adjective Lygotomot, and as feminine it must rank accordingly. Some 
twelve years ago or thereabouts (I have not the exact reference at hand), 
I wrote a short explanation of this in ** Nature ” ; not only did no one 
offer auy opposition, but Dr. Murray of Oxford wrote in confirmation, 
remarking *' Mr. Meyrick is, as might have been expected, perfectly right.” 

B. MEYRICK, b«a., f.r,s. 

Mabt^orouqh, Wilts, England, 5th July 1909. 

No. XXII.—SOME KOTBS ON THE CAPTURE OP BUTTERFLIES. 

That there are certain specific times, when the energies of the butterfly 
collectors aremore likely to be rewarded than at others, is well-known and 
accepted by all entomologists. These periods vary more or less according to 
hW habits and habitat of species * but, generally, it is between the hours of 10 
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nnd 12 noon, on a bright sunny morning, that more specimens are seen than at 
any other time. I hare, however, in the course of rambles on the hills of Eastern 
Bengal and Assam, observed and profited by the observation, that though there 
are no butterflies actually on the wing on a dull overcast day, with perhaps 
even a Ana dmsle coming down, it is possible to capture many a fine specimen 
with comparatively little trouble on such inauspicious occasions. The modu$ 
optrundi is simply to beat up or otherwise disturb any likely haunts such as 
shrubs and leafy trees. The butterfly, if there be one, will thereupon make a 
hasty exit, and If not then caught will be seen to immediately seek shelter in the 
nearest promising shrub or tree, where the same manoeuvre can be repeated 
till finally captured. 

It seems to me that butterflies thus oaught are almost invariably in perfect 
condition, are less active, and thus more easily secured, and last but by no 
moans least open out to our new fields for exploitation. 

H. JAMES. 

Lahore District, 15ft July 1909. 

NO. XXIII—THE EARLY STAGES OF THE HAWK MOTH 
(THERETliA PALL1GOSTA.) 

Habitat.— Western to North-East India and Burma and Ceylon to 
Hongkong. 

Localities.—Karwar, Sikhim, Silhet, Khasia, Jaintia Hills, Assam, E. Pegu 
and Pugyi, Burma, Ceylon. 

Elevation (vertical range) up to 7,000 ft. 

Time of appearance.—May to July and October. 

Occurrence.—Rare. 

Expanse.— £ 60-82 mm, 9 82 mm. 

Larva in first stages, ground colour from p&lo green to sap-green in general 
appearance much resembling the larva of Rhyncholaba acteus both in shape 
and colour and also in markings, the oval ocellus cm the fourth segment is 
coloured as follows:—In the first stages centre black, then a ring of pale blue, 
then green, then yellow, then pale blue again and finally circled by a black 
ring; the following ocelli, which are about half the size are pule blue and 
yellow ringed with black, a dark dorsal line throughout its entire length, 
horn yellow with tip black and very long; legs and claspers pale pinkish 
yellow, head green. The sap-green form, which subsequently changes to 
chocolate and then again to green has the ocellus centred black, then ringed 
pale blue, dark green, pale yellow, pale blue and then black, the succeeding 
ocoelli are pale blue and white with black rings; head, horn, legs and clampers 
dull yellow. 

Tbe adult larva has the ocellus on 4th segment black centre ringed with 
blue and green, phle yellow, then mauve, and finally circled with Mack, the 
other ooelli which are not quite equal in shape, are centered with pale 
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yellow and mauve and ringed with black, horn of medium length dull pink, 
legs dull pink, claspert* green, from 5th to 10th segments it is profusely speck¬ 
led with black and grey, dark dorsal line to 4th segment, spiracles pink with 
darker centres. 

Length—100 mm. 

Time of appearance.—May to July. 

Food-plants.— Aporom viUota (Euphorbiace®). 

Pupa very dark, almost black on the head and wing oases, a pale mesial 
band on the ventral surface of the abdomen, variegated with black and brown 
of various shades tongue case and legs very prominent, dorsal surface reddish 
in colour with a distinct dark mesial line from base of thorax to end of 
abdomen. Cremaster more or less flattoned wedge shaped with two small 
bristles at the extreme tip. 

Leugth. -40-60 mm. 

Time of pupation.—Throughout the year. 

Situation.—Under fallen leaves in slight depression on surface of the 
ground at or near roots of food-plant, 

C. E. F. MANSON. 

Poovi, Lowku Burma, Ibth June 1909. 

No. XXIV.-NEW LOCALITIES FOB RARE AND LITTLE 
KNOWN SPHINGTD2E. 

Occurrence of Callambulyx poecilu* in Bikhim, and of Chromis erotus and 
Macroglonum faro in Burma. 

It may interest collectors of Heterocera in India and Burma to know that 
I captured a specimen of CaUambulgx poecilm (Roths) in Sikhim at an eleva¬ 
tion of 6,000 ft, in May, and a specimen each of Chromis erotm (Cram.) and 
Macrogloeeum faro (Cram.) in Burma in August and October respectively, 

C. E. F. MANSON. 

Mandalay, Burma, 2 hth June 1909. 

No, XXV. -NOTE ON THE PRESENCE OF THIS COCCID GENUS 
MARGARODES IN INDIA, 

Amongst a collection of Conoid® recently received from the Indian 
Museum, Calcutta, I have found specimens of what is undoubtedly the male 
of a species of Margarodes, an interesting genus that hitherto has never been 
recorded from the Indian Region. 

The females of this genus are subterranean insects, feeding upon the 
roots of pisnt* and often attended by ants. They secret pearly shells which 
—in countries where the insect is common—are collected by the natives and 
strung into chains for personal ornaments. It is insects of this genus, also, 
that have probably given rise to the stories of living pearls that—when kept 
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in a pill-box md fed with grain* of rice—increase androultjply, giving birth to 
numerous email pearls. Are such tales current in India? If so, may I ask 
Members of the Society to interest themselves in the matter and send me 
specimens for identification and description. 

The male Margarodes is a two-winged insect, the expanded wings measuring 
about 8 mm. (approximately one-third of an inch). The wings are colourless 
and transparent, with the exception of a deep red thickened costal border. 
There are tufts of long silky white filaments arising from the upper surface of 
the abdomen. The specimens from the Calcutta Museum are labelled 
4 Jahada, Nepal, 14th November 1908 

K ERNEST GREEN. 

PfiKADKNiYA, Ckyi.on, 29th June 1909. 

No. XXVI.—TWO SPECIES OF “ CHARA ” FROM THE BOMBAY 

ISLAND. 

Specimen No. I was collected on the 14th of November 1908, from a pool on 
the Vincent Road, Matunga, situated in the fields where rice is cultivated 
during the rains. The plant grew on the borders of the pool under water 
extending to knee-depth, entangled with the aquatic plant Hydtilla verticil~ 
lata (Serpiculla verticuluta —Roxb) which it resembles in general appearance, and 
was greatly interspersed with the filamentous Alga —(Edogomum eoutatum. I 
found great difficulty in separating the Ohara plant from these filaments of the 
(Edogonium* It appeared as if there was some commensalism between these 
plants. The pool dries up in the hot weather during the months of April and 
May, so that it is difficult to say whether the Ohara plant is an annual ora 
perennial plant. The plant is gritty and brittle on account of the deposition 
of carbonate of lime. The stem is stout and blanched alternately. The inter • 
nodes, when full grown, are about an inch in length. No adventitious root¬ 
lets were seen on the stem. Leaves are in whorls of 9 # 10 or more. Each 
leaf is more than six-jointed and tapers singly at the end. The reproductive 
organs are borne upon the upper surface of the leaves, and at the joints of 
their basal half. The plant is monoecious, and fertilisation takes place during 
the night or very early in the morning. Both the organs are borne on the 
same node,, the orange and globular antberidium being below the typical 
oogonium which is subtended by a few simple short unjointed leaflets. The 
antheridium matures before the oogonium of the same node, and so the plant is 
protandrous. 

Roxburgh in his *< Flora of India ” mentions some species of the genus 
Ohara and describes one species, (hara vertimlata, a native of India, includ¬ 
ing the genus Ohara amongst the Flowering Plante which is unscietriifle# Bis 
Ohara verthulata. however, has all the general characters of this speoimen No. I., 
and I Would therefore name it as Ohara verliculata. 

Specimen No. 2 was collected oh the 26th December 1968 from another pool 
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in the same locality but about 100 yards northwards of the first pool. The plant 
Was growing in heaps on the boarders of the pool, and was more or less free 
from the filamentous Alga. It is interesting to observe that both the plants 
grow in pools about rioe fields. The poo] also dries op during the months of 
April and May. This species is not gritty and brit tle, indicating absence of 
any deposit of carbonate of lime. The stem is thinner than that of specimen 
No* I, delicate in appearance and more frequently branched. The full-grown 
inter-nodes are comparatively very long and the leaves are shorter in length 
and leas numerous in the whorl than in the Specimen No. I. The reproduc¬ 
tive organs are borne on the upper surface of the leaves as in the first speci¬ 
men* There were no antheridia on the specimen I collected. Possibly they 
bad all discharged during the previous night or the plant is dioecious. This 
point requires confirmation. The Oogonia are similar to those of the first 
specimen. 

The other species described by Roxburgh differ from ibis Specimen No. 2. 
Mr* Gregg iu his “ Text Book of Indian Botany ” mentions a plant Clara 
flaeitlu A. Braun, as being very common in tanks and jheels in Bengal. 
Either this is the same plant or a different species requires verification. If 
u fiacida ” is indicative of the soft nature of the plaint, I would provisionally 
name it Clara flacida. 

VINA YAK NANABHAI HATE, B. Sc. 

Wilson College, Bombay, 

June 1909. 
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REVIEW. 

“ BIRDS OF THE PLAINS.” 

Captain Fayrer has pointed out to us that the last paragraph of the above 
review is quite incorrect and ho draws our attention to the title page where 
it is stated the w illustrations from photographs of living birdsWe have 
shown this to the Reviewer who says that when criticising the illustrations 
he did not notice that they were from life and adds that enlarged photos 
are often apt to come out stiffly giving the appearance of a stuffed bird as 
for instance in the plate of the Bulbul.— Eds. 

THE MAKING OF SPECIES 

BY 

Douglas Dewak & Frank Finn, 
pp. 400. London, John Lane, 7s. Gd. 

The iuterest taken by the public in Heredity and other biological problems 
is shown by the many works that have recently appeared in plain untechnioal 
language, and in addition to the excellent books of Thompson and Bateson 
among others two members of our Society have made a further contribution. 

We find however that much that is otherwise readable has bean spoiled by 
the aggressive tone of the authors. On reading their preface one anticipates a 
campaign of iconoclasm calculated to stagger humanity. 

“ We fear,” they say, “ this book will come as a shock to many scientific 
men ” whom they look upon as equal in bigotry with the old-time theologians. 
u The blight of dogma has seized hold of them. We are endeavouring to save 
biology in England from committing suicide, to save it from tho hands of those 
into which it has fallen.” 4i Zoological science stands in urgent need of con* 
stmotive books on evolution. It has been our aim to produce a book of this 
description.” After all this one is relieved to find that not only some of the 
old idols remain uushattered. but the authors have set up a new idol under the 
name of “ The Biological Molecule,” which our readers will find strictly after 
the image and likeness of the old idols 11 Biophor, Ultimate Biological Partiole,” 
‘•Physiological Unit,” etc. 

The authors delight in setting up images of straw of phantoms on which to 
exercise their destructive criticism. For instance, 41 A large majority of scienti¬ 
fic men to*day hold the belief that all or nearly ail the colours displayed by 
animals are of direct utility to them and therefore the direct result of natural 
selection.” ” These theories have assumed the rank of laws of nature* To 
dispute them would seem to be as futile as to assert that the earth is fiat. To 
take exception to them would appear to be as ridiculous as to object to Mount 
Blanc. To dare to criticise them is heresy of the worst type.” OurgaUant 
authors “have dated to weigh these theories in the balance of observation 
and reasons.” They have examined “these mighty images of gold and silver, 
and brass, and iron and found that there is much clay in the feet ” They 
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devote a * chapter to lifting the hem of the garment of sanctity that envelope* 
eaoh of these images and so expose to view the day that lies concealed/’ 

These unfounded charges—the italics are ours—are followed by over a hun¬ 
dred pages of criticisms of the theories, of mimicry, cryptic, warning and other 
colorations which have been pushed by a few to such absurd lengths and have 
already been sufficiently dealt with by Kellog, Beddard and others. 

The Wallace School have the theory thrust on them “ that every infinite¬ 
simal variation has a survival value.” Their account of Mendel’s phenomena 
is strangely incomplete, of his “ law,” inaccurate. No mention is made of 
the proportion of recessive and dominant offspring arising from dominants 
in the third filial generation. Mendel’s explanation or * Law ” is said to be 
"The gamete or sex-cell of each individual crossed breaks up into its 
component parts T and D.” A biological absurdity, most certainly never 
fathered by Mendel! 

Mendel’s very Biraplc, almost obvious, explanation of the facts he observed 
was that the cross-bred offspring produced two kinds of gametes—one with 
the dominant, one with the recessive character. If these be produced in equal 
numbers and fertilisation be fortuitous we may expect 25 per cent. R to mate 
with R. gametes, 20 per cent. D to mate with D gametes, 50 per cent. D with 
B. But as the fertilised egg oell which has either of the gametes D, will 
produce the dominant oharaoter, tho result will be that this 50 per cent, will 
exhibit the D character though really DR. Hence only the 25 per cent, 
pure B will show tho recessive character, while 75 per cent, will show the 
D oharaoter. Of these 75 per cent. 25 per cent, will be pure D and in future 
generations all their offspring will show the D character, whereas the 50 pci 
cent. DB. will as before produce 25 per cent, pure B, 25 per cent, pure D, 50 
per cent. DB. showing the D character. This is precisely what occurs in the 
Mendelian phenomena. Another error of considerable importance is the 
statement regarding Mendel. u The results of his experiments were published 
in the Proceedings of the Natural History of Brunn in 1854.” This would 
give Mendel’s publication a priority of five years over Darwin’s * Origin of 
Species.” The fact is Mendel read his papers before the Society in 1865. 
They were published in 1866. Unimportant slips are calling the prickly pear 
Euphorbia, p* 274; the yellow and black banded krait Bungarm cceruUut, 
p. 217. Can the authors give more adequate authority than on dit for their 
statement concerning the Ovh ammon ram on page 120 ? 

The authors inform us “ Most English men of setenoe believe that natural 
selection offers the key to every Zoological problem.” They “ are living in a 
fool’s paradise.” The fault in this deduction is that the premises are doubtful. 
u Another reason why Great Britain is losing her scientific supremacy is that 
too Uttie attention is paid to the study of live animals. Morphology, or the 
science of dead animals, receives more than its due share of attention.” 
“ We wish merely to insist upon the foot that the loaders of biological science must 
of necessity be those naturalists who go to the tropics and other parts of the. 
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earth where nature can be studied under the most favourable conditions 
and those who conduct scientific breeding experiments/ 1 A charmingly naive 
assumption which will be cordially endorsed by the members of our Society 1 
Has India risen to a position of “scientific supremacy " with all her advantages 
for adopting these lines of research ? We fear the presrnt deplorable eondi* 
tion of biology in India is due to the almost total neglect of laboratory and dis¬ 
secting room research. The morphology of the authors is but skin-deep to 
judge by the proportion of the book devoted to colour and superficial variations. 

What progress are we to expect from the “ systenmtiats," such as the 
entomologist who in a few years will have invented over million species of 
insects ? Nomenclature and classification are the boall and the end-all of 
certain naturalists. To us it seems like learning I he index of a book before 
reading its contents. Why is not work done by the graduates of our Indian 
Universities, our B, Sc*s„ and M.A *a. with Honors in Biology ? The reason is 
they do little practical work in the laboratory. Their learning is obtained 
from books and wax models. 

Notwithstanding Darwin has described climate as “ the most effective of &U 
checks.'* the authors complain : w In our opinion Darwin did not Jay nearly 
enough stress upon the importance of climate as a check on the increase of 
‘species.* Darwin failed to notice the potent effects of damp." The authors 
then proceed to give instances most of whioh are the results of parasites rather 
than of damp. 

« Wet snout," which decimates rabbits in damp climates, is the result of an 
animal parasite. Camels, sheep, etc., are destroyed by flukes and other parasites 
in most climates, not by the aotual damp itself. Pneumonia and malaria both 
popularly attributed to damp are due to the flourishing of a vegetable and 
animal parasite respectively. 

Kay B'rtunsoti's statement “ Fruits are more generally scented than flowers" 
is quoted with approval in support of an argument, that the scents of (lowers 
are not an attraction to insects or birds. Are they serious in this ? Have they 
considered the relative odours of the fruits and the flutter* of the Pea, Bose, 
Hawthorne, Pink and other plants ? The odour of fruits is distinctively func¬ 
tional in ensuring the dispersal of seeds in many cases, and is frequently 
associated with a strong testa or endocarp so that the animal who devours the 
outer succulent portion will not digest the seed. « Therefore, if we say that 
plants have scents for the purpose of attracting insects, we accuse all plants 
which have scented fruits of attempted suicide." 

. In the middle of the discussion of Mendel's theory Welshman's experiments 
with the pups of Vanetea prorta and V. Uvana are quoted. We cannot 
perceive any relevance, 

Bateson is claimed as of the “ school to which we belong" steering “ a course 
between the Soylla of use-inheritance and the Charjfcdis of the all-sufficiency 
of natural selection/' We fear the open mind of Professor Bateson has yet 
to be satisfiedwilhan undoubted instance of use-mheriiance. 
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THE BIRDS OP BURMA. 

Bt Major H. H. Harington, F.Z.S., M.B.O.U. 

Rangoon, “ Rangoon Gazette ” Press, 1909, 

The object with which tbi* small brochure on Burmese Birds was written 
is given by tbe author in bin Preface where he states that '* the oiigii al articles 
which appeared in the Rangoon Gazette were written with a hope that they 
might be a slight help to thone who take an interest in our eommon birds/' 
The title of the book is hardly appropriate to its contents, and it would have 
been better had it been “Some Common Birds of Burma*' or something 
equally unpretentious* It dees not attempt to deal with all the biids of 
Burma,and the selection of those with which it does deal is somewhat aibitiary, 
and appears not to have depended so much on any ihought-out system as 
on the author’s own ideaB, or, possibly, upon the sequence in which the 
original articles were written. Major Harington has endeavoured lo place 
before his readers a rough sketch of many of the more common birds to be 
found in Burma, both Upper and Lower, and, rather than enter into long 
scientific descriptions has given us what he considers a general idea of the 
appearance of each bird in life. From these word pictures, he hopes that 
observers may be able to vpot the various birds to which their attention may be 
drawn. In some nstanoes his descriptions are distinctly happy, and any one 
seeing for the first time the bird described by him should be able to lecognize 
it. Thus the Bulbul with the “red seat to his trousers" cannot escape 
detection, and many other birds which have gome dominant fealuie in their 
plumage have had this feature seised upon and brought vividly Lefcie ihe 
readers' eyes. On the other hand, Major Harington has nol been so fortunate 
when he has attempted to draw a picture of the plainer, more insignificant 
birds, such as many of the sombre-coloured Babblers and Waiblers. It 
would be impossible, we fear, for any one to say what hir'd is described in 
the following words.—“ It is about four-and-a-half inches in lei gib, with white 
tips to its tail feathers, its under-parts light-coloured " (The Bufous Fan 
Tail Warbler^ or again “about 1*2 inches in length and laige for its size. 
Its upper plumage is grey with black points, under pans giejuh white" 
(The Large Cuckoo Shrike). Tbe notes on habits, nidifications, &c., 
are nearly always to the point) and, though brief, contain no little infoima- 
tion; indeed in many eases the readers of these notes will find them of more 
use in identifying the bird than the aotual descriptions which precede them. 
The author is evidently a close observer, and has generally recorded those 
points in a bird's habits which would sttraot the attention of those for whom 
the first part of this volume is written. 

At regards the sequence in which the families are placed it would perhaps 
Have been better to have adhered to that given in Oates* and Blanfoid's 
u Avifauna* as this is the work to which we are referred to by the author for 
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farther information. It is probably correct not to a&sooiate the ” Crow tits ” 
with the “ Crows” as does Oates, bat that is no reason for placing them bo- 
tween the 4 ‘ Titmice ” and “ Wrens As the author says they are probably 
more properly placed amongst the Tmelidcr where accordingly one would 
have expected him to have placed them. 

The second portion of “ Birds of Burma ” consists of a distribution list of 
birds according to certain areas as defined by the author. 

In the introduction to the list he divides Burma into ten areas, but iu the 
distribution list itself, he reduces them to 7, omitting Myithyono, the Northern 
Chin Hills and Arrakan. 

In many ways this is a really valuable piece of work and of a fur higher stand¬ 
ard than the preceding portion of the volume from which it might well have 
been separately published. In combining the two parts, one is led to infer 
that the author has compiled this list in the hopes that the casual observer and 
budding naturalist, for whom alone the early part of the book is undoubtedly 
intended, will add to it his own records of observations. Now unscientific 
observations upon Zoological distribution are valueless, and the record therefore 
of a bird’s occurrence, given on the strength of identification arrived at from 
a perusal of the descriptions given in “ Birds of Burma,” would not be 
worth placing on paper, except for the personal gratification of the writer. 

Major Harington's list, as it now stands, compiled from his own observations 
and from the Ornithologists he quotes, is a valuable addition to the literature 
on Indian Ornithology, but if improved (?) and added to by his readers (with 
few exceptions), would steadily become less and less authentic and reliable. 

Both parts of ” Birds of Burma” will well stand reproduction, but we should 
like to sec the two parts separated. The first part would be more readable, if 
enlarged and carefully edited ; and whilst rather more minute descriptions of 
the birds are desirable, we should certainly enjoy reading more of the author’s 
interesting field notes. 

The second part is a scientific work, and, though of great use to beginners, 
would be of even greater utility and interest to the advanced field natuialist, 
who would make it the basis of his own reoords. 

The column whioh contains the rough notes (4) is perhaps unnecessary, and 
might be eliminated in favour of a marginal column to be headed " Notes,” 

B.C.S.B, 
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PROCEEDINGS 

OF THE MEETING HELD ON THE 31*r AUGUST 1909. 

A meeting of the member** of the Bombay Natural History Society took 
place at the Society’s Rooms on Tuesday evening, 31st August, the Rev. Father 
Dreckman, 6. J., in the chair. 

NEW MEMBERS. 

The election of the following 70 new members since the last meeting was 
announced :~-Rao Nahar Singh of Bcdla ; Mr. Carl Gross (Bombay); Mr. 
William Archibald (Rangoon) ; Mr. Jahangir Fardunji Dastur (Band* a); Mr. W. 
Harris (Dacca); Principal, College of Agriculture (Bengal, Bhagalpur); 
Mr. E. A. Smythies (Naini Tal) ; Mr. Maung Po Bye, K. S. M. and F.R.C.I. 
(Myanngmya, Burma) ; Mr. Reginald Edward Vere Argyle (Madras); Mr. N. V. 
Pei ram os (Ernakulam, Cochin State) ; Mr. Sydney A. Christopher (Rangoon); 
Mr. A. W. Mercer (Kohat) ; Mr. H. G. FitzGerald (Kohat) - Mr. R. M. Maxwell, 
I.GJS. (Karwar); Mr. E.O. Shebbeare (Jftlpaiguri); Mr. W. H. Barnet (Meiktilla 
Cantt., Burma); Mr. E. Alan Hay (Londou, W.) ; Mr. P. Eccles (Nagpur); 
Mr. R. D. Hoste (Raipur, C. P.) ; Major H, N. Kelley (Jubbulpore); Dr. 
Scoreaby-Jackson (Abu Road) ; Mr. H. A. Shore (Waltair, Vizagapatam Dist.) ; 
Mr. G. Whittall (Mandalay); Mr. A. B. Aitken (Punjab) ; Capt. J.H. Murray. 
I. M. S. (Port Blair); Moss President, 109th Infantry (Santa Cruz) ; Mr. 
D. L. Drake-Brockman, I. C. S. (Naini Tal) ;Mr. H. H. Craw, I.C.S. (Rangoon) ; 
Mr. W. T. White (Mandalay); Mr. H. H. Clair Smallwood (Tbabeitkyin, U. 
Burma) ; Mr. Horace E. Candy (Touugoo) ; Mr. G. G. Rorie (Toungoo) > 
Mr F. G. Fitzherbert (Toungoo); Mr. C. A. Petley (Toungoo) ; Dr. J, H. 
Sheldon (Toungoo) ; Mr. J. D. Grafton Wignall (Malakand) ; Lt, J. E. B. 
Scrafton, I.A, (Secunderabad) ; Mr, P. Burd (Sylhet) ; Lt. F. Stevenson, M B,. 
I. M. S. (Imphal) ; Mr. H M, Inman, I.M.S, (Somaliland); Mr. Ernest Lund 
(Balur); Lt. R. A. C. Murray (Islamabad, Kashmir) ;Capt. W. Blanford, R. A. 
(Kohat) ; Mr. J. H. McCudden (Poona); Mr. F, St. J. Ballantine (Hafflong); 
Mr. F. St. J. Gebbie (Karaohi); Mr. W. C. McLeod (Mergui) ; Lt. F. B. Scott 
(Fort Lockhart) ; Bev. H. J. Buxton (Rangoon) ; Mr. S. Gaddum (Bombay) : 
Mr. H, B. Saxby (Bombay) ; Mr. F. B. Loach (Rangoon) ; Mr. V. T. Janson 
(Bombay); Oapt., MiofaaebLloyd Ferar (Lyallpur); Capt. L. P. Brassey(Burma); 
Mess Secretary, 91st Punjabis (Meiktilla Cantt.) ; Mr. C. A. White (Dacca); 
Mr. A. Fail mao (Dacca); Mr. P. L. Faulkner, F.RGJ3. (Dacca); Mr. R. 
Branford (Dacca); Lt. G. 8 . Husband, i, M, S. (Fort Lockhart), Mr. D. Bums 
(Jubbulpore) ; Mr. C. R. Barnett (Washington, D.O., U.S.A.); Lt. H.L. Haugton 
(Rawal Pindi); General Mohun Shumshere Jung Bahadur Rana General 
(Nepal) ;Mr, A. W. Robert (Madras) ; Oapt. 0. H. Reinhold. IM S. (Kohat) ; 
Mr H. MoComas (Maymyo); the Mess Secretary, 68 th Rifles, F. F. (Kohat): 
Capt* H* V. Bagshawe, R, A.M.C, (London)* 
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C0NTBIBUTI0N8 TO THE MUSEUM, 

The Joint Honorary Secretaries acknowledged the following contributions 
to the Museum since the last meeting:— 


Contribution. 


* Locality. 

I 


81 *klns of mammals Including a monkey 
faicir*laru\ *ecraJ squirrels 
(Sriurus jp>t*’' *?•{ a* 8. p r -r/* 

ihuu*n*i* % Sfittr** n 8, f> 

pniUtitl't Ithimxi'ho rftit** fj), 
a tr-t- brew (/w/uv Urrogiora ), two ’ate 
(3/*t firn>** and A/. littgrttsi* )uno :i mouse? 
dnor (/'rngwhjt faulty***** jmrHnru*') 

8 Ha** (M»i wnffft’T ), four volus ( 3Iurvtt<s 
// trail* ami EHal taorrr*') 

Groat In H n KhInnceroH (/ htnocmn uni - 
inrtn*) h«*a 'skin and »k‘ 11. 

Gnur (Him unu-ut i *kuli and boms ..; 

Ibex »prn 8!.) m%*k ... 

8 finale bo n« o* ripo to I Do« r {Crrvu* art *) 
Musk doer {Mo*ah* § moiehlftrvM) bkuil ami j 


Malay Archipelago. 


Tian Shan, C. Asia. 
Assam... 


Thnml a kto . 

N nmr. 0 p.. 

Chaoiba State 


hf a-Kkln* 


4 K1 l tie Sqn’rfd skins and several small 
nmtnmal skiii«. 

Var*eiv «f the t'lock R^t {Man ror'w>) 

2 Sri *ku* {Lycodun aulicM and Trop. pit* 


Do* 

Amrit*ar D'rrlrt... 

•illHtlfll .. 


Contributor. 


Trustees of <he 
British Museum. 


Do. 

A. Ilutober. 

U . A. Wilwn, I.C. 8 . 

Major l tod on. 

Air Jn^thieMoc’eod. 
Major Uodon. 

Do. 

Capt, Dnvis. 

Lt. C. Ihornhill. 


rator\ 

| Gti*o»i pit viper (LathtiU gramln, «*) 
(alive). 

1 Or.*en pit viper (Lachnii g rami reus) 
v»riot\ (filive). 

1 or*n i bah** e *ri*oht\ .. 

IS fV*mk*H Including Xmapalti* nnieolor, 
M*»wUio*U bfee *t<i Tra/wtr+rtn* 
mlkhi ** f Tyrrth>* mark n»oni t Typhlvp* 
4ntrUi and Rnngar*$ ntg* r. 

f TdmtM lEttlhrphnni */t ? ).. . 

72 Sfn ci oen« of < }<»lMO|i»era and Hemlp'or* 

A number ot Cob opura... 

Do do. ......... 

Severn) scorpions ...*. 

A number ot in»octs .... 

A number of Hymonoptero, Hemiotcra and 
Cjleoptcrn. 


Kar.’l . .. 

Darjeeling.. 

Ajmer 

Various ......... 


WnDgn .... 

ftarhwal.... 

Ganbnti. Assam ... 
TCasbmir .. 

I Madras .... j 

Bombay ... ... 

.Nepal . 


P. Gerhcrdt. 

A. Wright. 

.T. Btripp. 

Major r'.W'allJ.M.B 


Major 0. A. Smith. 
V. A. G. T.yeil, 
L.G )iiddler«m* 

11 W. Logan Hume. 
H. N. Owano. 
WosefH, J K« N#»ed* 
hum k SGaddum. 
Lt 4-Col. Manners* 
Smith, V. 0 . 


Minor ctontrilmHom from Mrs Drake, Mrs. J. Cunningham, Colonel Mullins, 
Lt*. C. Thornhill atii Scott, Messrs. H. Blair. F He arson, A. X. Sirilth, &. 0, 
field PHD, Sand sr mi H. B, S-ixby, D. 0. Batten and P. Hearue, 

Lecture on “This oiwkss op insects and how to becoonisb t HEM." 

Mr. Maxwell Lefroy, the Imperial Entomologist, by means of diagrams and 
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ooloared slide*, showed the different orders into which insects are divided* 
The lecture was a brief survey of the insect world illustrated by nearly one 
hundred slides of common insects. 

At the conclusion of the lecture Mr. John Wallace moved a hearty vote of 
thanks to the lecturer, which was seconded by Colonel Bannerman, 1. M. S. f 
.and carried unanimously. 
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BALUCHISTAN NATURAL HISTORY SOCIETY, 

EXTRACTS FROM THE PROCEEDINGS OF A MEETING OF THE 
MEMBERS HELD IN THE QUETTA MUSEUM AND LIBRARY 
BUILDING ON THURSDAY, 24th JUNE 1909, 

In the absenoe of the Hon’ble Sir Henry McMahon on leave, the chair was 
taken by Colonel D. O’Sullivan. 

Read list of the donations received by the Museum since the last Meetings , 
the exhibits themselves being passed round. Of these the more important 
were: 

A collection of neatly mounted butterflies from Quetta, presented by Lieut* 
enant R. G. Biguell. Numerous specimens of the Cicada (Sena qucerula ) pre¬ 
sented by the Hon’ble Colonel C, Archer and other members, with numerous 
pup© and cast-off skins of the same presented by Mr. J. W. N. Gumming. 

Read letter, dated 7th June 1909, from Doctor Annandale, stating that the 
Reverend T. R. Stabbing had identified the Quetta Isopod as Hemilspistut 
crenulatus (Pallas), having Porcellis hlugii (Brandt) for a synonym. 

The Honorary Secretary also passed round for the information of members:-* 

Six bound volumes and some unbound parts of Dr. Moore’s valuable work 
entitled “ Lepidoptera Indioa ” presented to the Museum by the Government 
of India in the Home Department, 

In conclusion Colonel O’Sullivan expressed regret at the absence of the 
Hon’hle President, thanked Messrs. Biguell and McDonough for their valuable 
donations to the Museum, and expressed the hope that some of the Members 
would take up the study of the Cicada (Sena guasnda) now swarming all over 
Quetta. He pointed out that the present afforded an excellent opportunity of 
watching the development of the insect from its earliest stage as the cycle of 
its life history had evidently now begun. He suggested that the study be 
undertaken by some of the permanent residents in the station as, owing to the 
life history of the insect covering a period of some 5 or 6 years, it was 
obviously impossible for a temporary resident to observe all the developments. 
He added that this was an excellent opportunity for some one to make a name 
for himself. 

Colonel O’SuUivaa further stated that Captain Smallman was busy trying to 
solve the housefly problem and expressed the hope that he would be able to 
place before the next meeting the result of his labours* 

In conclusion he suggested that greater attention be paid by members to 
the study of the Moths of Baluohistan. 

Sstia quasrula (Pallas). « 

The flying insect, which ,at present swarms all over Quetta making such a 
continuous grating noise, belongs to the Order Rhynchota or Bugs, Suborder 
Homoptera or equal winged Insects, Family Cicadid®, Sub-family G©anin©, 
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Division Oicadatraria, Genus Sena (Distant) and belongs to the Species named 
80 m quoerulla (Pallas). 

An interesting description of both the Family and Species will be found 
given at pages 55 to 57 and 155 to 136 respectively of the Fauna of British 
India, Rhynchota, Vol. III. I have had my home in Quetta for the past 19* 
years but this is the first time I have seen the Cicada in such swarms. It 
appears, however, from Major Anscomb and other older residents who have 
been more continuously in tho station than I have been that similar swarms 
have been known to visit the place at intervals of about 6 years, the last 
occasion being in 1903 when I was out of the station. 

The first specimen seen by me this year was brought by my son on the 
11th inst. The same day tho Hon’ble Colonel Archer captured some and 
sent them over to the Museum. A few days later I secured a number but of 
a smaller size near Baleli. On the 18th I went down to the Lora and found 
the willow trees there covered with them, while under the trees it looked as if 
it were raining. I at first thought this was duo to these insects bleeding the 
trees, but on approaching nearer I found that the insects themselves were 
giving out a fluid discharge. 

The same evening I noticed numerous empty pup© skins slit open down the 
back hanging from the low shrubs which there covered the ground, and which 
is called locally Busandak (Brahui), Ghurezha (Pastu) and botanically Sopkora 
alopecuroides (Linn), while tho ground itself was perforated with numerous 
small holes, eaoh about half an inch in diameter. Seeing these empty pup© skins 
in such numbers, I concluded that they had been cast off by the flying insect 
under consideration. Not having time that evening to dig up any of the holes, 
I was going away when I noticed a young Echis oarinata in one of them. This 
I soon got out with the help of a little water. 

This morning I again visited the place and selecting a spot where the holes 
were very numerous,—20 in a space 18 inches square—I set a man to dig up 
the ground, carefully examining each hole separately. 

The holes. I would add, were open to the sky and went down more or less 
vertically to a depth varying from 11 inches to 2 feet, widening slightly at the 
bottom for about 1} or 2 inches to a diameter of f inch. 

Eaoh hole was separate, none meeting anywhere, even though some of them 
were loss than an inch apart. 

At the bottom of about some 6 or 7 boles, 1 found some beetle-shaped pup© 
which I now place before the meeting. 

Of these, an injured specimen appears to have been on the eve of splitting 
open when dug up. 

These pup©, it will be observed, are just able to crawl, eaoh limb being 
enclosed in a separate sheet. 

Though the holes had been bored in ground covered with the Busandak 
shrub, very few of them came into oontaot with any roots and seemed intended 
merely to hold the insect in its pup© stage. 
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The following two rough sketches indicate how the holes were bored. 



There;was only one pupra in each hole, and, as already stated, the mouth of 
every hole was quite open. 

It will be interesting and useful if others will also take the trouble to study 
the life history of this insect in all its stages. 


Quetta, 24 th June 1909. 


J. W. X. GUMMING, 

Honorary Secretary. 
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Part XII with Plate A II and Diagram and Map . 

( Continued from page f>t>3 of this Volume .) 

Tho genus Dendrophis as now understood comprises at least 11 
speoies, distributed in Southern Asia between India and Indo-China, 
through the Malayan Archipelago to Eastern Australia. Of these 
species 6 occur within our Indian limits, viz. (J) pictus (Eastern 
Bengal. Eastern Himalayas, Irrawaddy-Salween basin,and Teiiusserim 
and further East to Indo-Ohina), (2) grandoculis (Hills of Southern 
India), (3) bifrenalis (Ceylon and Tmvancore Hills, Ferguson), 
(4) oaudoiineatus (Ceylon), (5) and (6) go ret ,* and proarahosf (Brahma¬ 
putra basin). 

Ontil 1890 sovoral other species were included which have now 
been grouped together on characters affecting dentition under a 
separate genus called Dendrelaphis by Mr. Boulanger. This genu* 
includes 3 species found in Indian Territory, viz, (1) tristis (Penin¬ 
sular India, Eastern Himalayas, Brahmaputra Valley and Ceylon) ; 
(2) tuboeidaris (Hills of Upper Burma); and (8) bUoreatust (Brahma- 
putra Basin). _ _ 

* Describedby me in this Journal, Yol. XIX., p. 82V. t Described by me in this 
Journal, VoL XIX., p. 887. 

; Described by »eia this Journal, Vol. XVIII., p. 

1 ' 
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The speoies of both genera are very much alike, so much so indeed 
that some have been much confused. For instance every author 
who wrote before Mr. Boulenger's present classification was inaugura¬ 
ted, alluded to Pendrelaphis tristis, and Dendrophis pictus as one 
and the same snake under the latter title, and the confusion did not 
end here, for every writer since has committed the same mistake. 

I have heard doubts expressed in some quarters as to the justifica¬ 
tion for the recognition of the two genera just referred to, but as 
1 have.a series of skulls of the types of both, I am in a position to be 
able not only to affirm that the differences claimed exist, but to add 
others in support. Mr. Boulenger divided the species on characters 
affecting the maxillary teeth, grouping together those in which the 
teeth enlarged posteriorly under the heading Dendrophis , and those 
in which they reduced posteriorly under the title Dendrel tphis. 
Figures A. and B. taken from the skulls ofspecimans of both obtain¬ 
ed at Pushok in the Eastern Himalayas illustrate the differences in 
dentition, but I find in addition that there are decided differences in 
the shape of the nasal bones, and also in the ridges for muscular 
attachment on the parietal bones of each (see Diagram and figs. A. and 
B.). The confusion in literature between I) . tristis and D.pictus just 
referred to makes it difficult for me to speak very positively on the 
distribution of these species, but I present the facts as they appear to 
me, with the hope that our readers who are in a position to do so 
will send me specimens that will enable me to confirm or refute them. 
DEND REL APHIS TRISTIS (Daudin.) 

The Indian Bronze-Backed Tree Snake . 

History .—The first reference to this snake was made by Bussell over 
a century ago. In 17 if6* he figured and remarked upon a specimen 
from Hyderabad (Deccan). In 1801 f he figured and referred to two 
others from Bombay and Tranqnebar. 

Nomenclature —(a) Scientific.— The generic name from the Greek 
SeySpoe a tree, and eXa^ir snake, was introduced by Mr. Boulenger in 
mo. Tristis^ the specific title from the Latin “ sad 91 was conferred 
by Daudin in 1803 in allusion to its sombre colouration. 

(6) English. —The Common Indian Bronze-Backed Tree Stf&ke or 

* lad, Seep.. Vol. 1, p. 36 and Plate XXXI. f Vol. II, pp. Is and 30 and Plata* 
XXV and XXVI. 
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Bronso Back, I have heard it alluded to as the painted tree snake, but 
since all the species are alike in the cerulean adornment which 
suggested the term painted, this adjective is equally applicable to all. 

(e) Vernacular —In Ceylon Ferguson * says it is called “ hnldunda.” 
Mr. E. E. Green interrogated two intelligent Singhalese with respect 
to this term, and they said they knew a snake of this name which 
they described as u a very swiftly moving snake of a dark-brown 
colour/ 1 and said it had a yellow holly. The word is from u hal 99 rice 
and 44 danda 99 a stick or whip. The connection is not very obvious 
but an observation of Annandale and Robinson’s with regard to the 
snake D. pictus suggests itself. They remark that it is often found 
among bushes at the edge of rice fields. One of the two men above 
referred to told Mr. Green it is also called 44 katta-kaluwa ” meaning 
black mouthed, but whether this name is rightly applied to this 
spocins seems dubious, as it does not appear appropriate. Ferguson f 
mentions this term in his list of Singhalese names for snakes, but 
without specifying the species. 

Confusion in vernacular nomenclature with regard to snakes is 
great, thus we find another Singhalese name, viz, 44 uhuctullu 99 wrongly 
applied to this species. Linnet in 1754, Laurenti § in 1768 and 
others since have made use of the term in reference to the snake now 
identified by Boulenger as D. pictus, but it is clear that the word 
emanating from Ceylon refers rather to the Ceylon snake tristis . 
There is however, now, I think no doubt that 44 ahaetulla 99 is the correct 
Singhalese name for the green whip-snake (Dry aphis my cterizans), 
the word implying eyeplucker being synonymous with the 44 kan- 
kotti-pambu 99 of the Tamils in Southern India. Further confusion has 
arisen with regard to the name 44 kumberi-muken,” RussellH connects 
this name with the snake IJ. truth , and many others subsequently 
have followed him, but I think there can be no doubt that it is 
correctly applied to the green whip-snake (D. myctertzans), The 
name meaning t4 soouted tree snake 99 obviously suggests the green 
whip-snake, and is quite inappropriate to the common bronze-back. 
Moreover, in a printed copy of a lecture on snakes delivered some 
years ago by the Rev. Fr. Bertram, s. j., of which I have a copy, 
this authority says 44 1 believe these two different names (kan- 

* BeptTf anna of Ceylon, 1877, p. $0. t loc.cii p. 40. J Ms*. Adt JPril p* 86, 

Plate XX If., fig. 8. $ Syn. Bept. p. 78. 1 Ind, Serp, VoL I,p. S6 and Flats XXXI, 
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kotti-parabu and kamberi-mukken) denote the same make; for, 
while the kan-kotti-pambu is acknowledged by all to be the 
green tree-snake, there is no other tree-snake with un elongated 
snout which would justify the name kamberi-mukken.” Further, 
the Rovd. C. Leigh, s. j., who has 13 years' experience of Triohinopoly, 
recently wrote to me in response to my enquiries that green whip- 
snakes were frequently kept in captivity at St, Joseph’s College, and 
the students and visitors repeatedly applied the name kamberi- 
mukken,” 44 patehai-pambu ” and “ kan-kotti-pambu M to this species.* 

Jerdont mentions 44 ohitooriki-pambu 99 as on© of the names in use 
in Southern India, and Dr. J. K. Henderson tells me he has known 
it called 44 panaiyeri-pambu ” meaning palmyra snake in the same part 
of India. According to Russellf it is called u rooka ” in Mahrotti, 
tl goobra ” about Hyderabad (Deccan), “maniar” about Bombay, 
and * 4 mancas 99 in Guzerat. Mr. E. Muir tells me that at Kalna, Ben¬ 
gal, it is called 44 bet anchora ” which means “ lacerated with a cane.” 

In Cannanore 1 heard it called 44 villooni” from the Malayalam 
villoo a how (see legends hereafter). 

Colour and markings. —Dorsaily the body is uniformly purple 
brown, bronze-brown or rarely ruddy-brown, except for the vertebral 
region which is usually more or less distinctly lighter, and the last 
row and a half of scales in the flanks, which are yellowish. The 
'vertebral stripe involves the vertebral and half the next row, It 
may bo conspicuous in the whole body length, or only anteriorly. 
In the nook and fore body a series of oblique, black streaks, often 
paired, and usual ly more or less broken up are always more or less 
evident. A yellow flank stripe passes from the neck to the vent. It is 
bordered above by a blackish, somewltat indistinct line, but unlike 
pictm is not bordered below by a black line running along the edge of 
the ventrals. 

When the snake under excitement dilates itself, small oblique 
[witches of light sky blue on each scale on the back are brought into 
view, especially noticeable and brilliant in the forebody. Each 
[latch of blue is broadly edged with black anteriorly, and posteriory 
nud placed on the lower half of each scale so that it is usually oom- 

*Tae confuaion id on a par with the Singhalese ‘‘karawella,” wrongly a&cribed, by 
OUntber to the Ceylon pit viper (Ancutrodvn hypnah). Subsequent author* repented the 
midtake on hid authority, but there is now no doubt, I believe, that it id properly applied to 
the Ceylon bruit {Bungurn# ctylirtiuu*). f J. A. 8. Bengal XXII, p. bit lea cia 
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Explanation of Diagram 1. 

A .—DEN DUEL A PIUS TRISTIS, jaws. 
ft.—DEN DROP HIS PIC TVS, jaws. 

(а) maxilla. 

(б) dentary part of mandible. 

(c) nasal bones. 

(d) ridges on parietal for muscular attachments, 
(i e ) artionlar notch. 

(/) articular prooess of dentary. 

(g) artioular part of mandible. 

'C. D. E,— Hhad Shikujb. 
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pietely concealed by the overlapping of the scale below it In out Hate 
(figures 3 and 4) this ornamentation is not done justice to, the blue 
being neither bright enough nor broad enough. The head is coloured 
above like the back, but the upper lip is yellow, creamy-buff, or 
opalesoent abruptly demarcated above. There is a roundish yellow 
spot in the suture between the parietal shields (not shown by our 
artist), thin black edges to the 2nd, 3rd and 4th supralabials (some¬ 
times the 1st also), and a somewhat obscure, narrow, black postooular 
streak not or hardly extending to the neck. The belly is unitor in 
creamy-yellow, pale-greyish, greenish, or bluish green. 

The markings to whioh special attention is to he paid are (1) The 
interparietal spot ; (2) The light vertebral stripe ; (8) The blaok 
posterior margins to the anterior supralabials ; (4) The narrow, short, 
and often obscure black postooular streak and (5) a more or less obvious 
black line separating the dorsal brown from the yellow flank stripe. 
I find these present (except (1) and (2) in a single example from 
Murmagoa) in all the specimens I have examined from the 
localities mentioned hereafter under distribution, and none of those 
are present in specimens of Dendrophia pictus . In the Eastern 
Himalayas where these two species are associated yon slopes below 
Darjeeling) I saw many specimens last year, and learnt to discriminate 
between them at a glance, by the marks above referred to. 

Dimensions .—The longest measurement 1 know is 3 feet $ inches. 

I obtained a specimen of this length in Trichinopoly. 

General characters .—The Indian bronze-back is remarkably elegant 
in colouration, and form. Its head is rather elongate, snout bluntly 
rounded, nostril small, and the eye large and lustrous with a golden 
iris and round pupil. The neck is very distinctly constricted, the body 
long, slender, smooth, and rather depressed (ie. f flattened from above 
downwards). The belly is conspicuously ridged on either side as in 
Chrysopelea ornata. An unusually long tapering tail accounts for 
nearly one-third the total length of the snake. This appendage is 
ridged beneath in the same manner as the belly. 

Identification .—The dual combination of enlarged vertebrate, and 
ridged ventrais (see Diagram I, figs. F and G) proclaims any snake 
either a Dendrophis or Dendrelaphis^ so that it remains to distinguish 
this species from others in these two genera. Only 6 of these have 15 
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rows of scales in midbody, and tbe differences between them will be 
seen at a glance at the following table. 
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The most important characters to distinguish trisin from its allies 
arc the narrow vertebrate in which the length very distinctly exceeds 
the breadth, and only two labials touching the eye. To sum up then 
any snake in which the vertebrate are enlarged, but obviously longer 
than broad, with ridged ventruls, 15 scale rows in midbody, (*,*., 
between snout and vent) and two labiate touching the eye is Dendrela- 
plris tristu . 

Haunts .—The common Indian bronze-back like all its allies 
lives almost entirely in bushes and trees, I became most familiar 
with it in Trichinopoly in my early Indian days, when I spent a good 
deal of my leisure time birdsnesting. During my daily excursions I 
frequently came across it, and have indeed met as many as three or 
four in a single outing, I frequently discovered it lying on a branch, 
when peering through low scrub, and if the snake lay still the chances 
were it would escape detection, looking extremely like a small branch 
itself* There is no doubt that its colouration is decidedly protective. 

An observation of Mr, E. E. Green’s in a recent letter exemplifies 
this. He says—on tbe 8th of September 1908, he “ placed a branch 
with green foliage in the snake’s cage. Formerly all tbe different 
snakes coiled up together amongst tbe dry foliage of a dead brahch, 
but now they have sorted themselves, the green whip snakes ( Dry- 
aphis mjfotsrizfitns) have moved on to the green branoh while the Tro» 










A POPULAR TIIEA 7I8E OR THE COMMON INDIAN SNAKES. 781 


pidonotus and Dendrophis ( Dendrelaphis , F. W.)—both brown snakes 
—have remained bn the dead branch.” 

Often gazing up into trees a movement in the foliage twenty or more 
feet above drew my attention to a snake which when shot proved to 
be this species# 1 encountered it more than once in holes in trees, 
sometimes detecting the snake firm ti e gicvrd level with its head 
peering forth, or when aloft investigating a likely hole for a bird's 
nest. Under the latter circumstances a cane tloust into the bole and 
briskly stirred about effected its exit. Once the snake vacated its 
quarters so hastily that it fell to the ground. On one occasion in 
Colombo, 1 discovered one in the open, and pursued it. but it got 
into grass, and disappeared beneath a log. With some difficulty the 
log was overturned, hut the snake could not be seen, and yet the ground 
was such that it was impossible for it to have escaped in any direction 
unseen. Afier a considerable search a narrow bole was discovered in 
the log in which the snake proved to have taken refuge. On more 
than one occasion 1 have found its slough entwined among the twigs 
of a crow's nest, which it had evidently visited with the intention of 
disencumbering itself of a worn-out vestment, as the slough was per¬ 
fect or nearly so. On one of these occasions 1 found the snake in a 
hole in the same tree, and matched it with the slough. 

It not infrequently oomes to the ground, and I have often flushed 
one near the base of a tree, and seen it disappear up the trunk like a 
flash before I bad time to recover the start that such an encounter always 
gives me. Dr. Henderson, too, remarks in a letter to me that he thinks 
it visits the ground more often than the whip-snake ( D . mycUrizans). 
It frequently clambers into the creepers about bungalows, and from 
here creeps on to the tiles. 

Disposition .—Though Gunther* says of it 44 When old it is rather 
ferocious and bites readily ” my experience goes to show that it is a 
timid snake 9 usually making off with great despatch when alarmed. 
I have never been struck at by the specimens I have met face to 
faoe, or rudely evicted frem holes in trees. The specimens I have 
handled, too, have never attempted to bite me, but it gives me little 
obanoe of ascertaining its temper, for if liberated with the object of 
being played with, it takes advantage of its release so precipitately* 
and moves with suofa speed, that the captive of one minute has regained 
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its liberty the next, and is lost among the branches of the nearest 
tree. Mr. E. E. Green says that specimens lie has kept have always 
been quite gentle and never attempted to bite when handled. Dr. J. R. 
Henderson, in a recent letter to me, remarks that in captivity it 
becomes very tame and inoffensive. Mr. Ingleby quoted by Fergu¬ 
son says that it is a very lively, and plucky snake, and the fact that 
Mr, E. E. Green found one devouring a large blood-sucker lizard 
(Calotes versicolor ), a most truculent creature when brought to bay 
sufficiently establishes its reputation for courage, when hunger presses. 

Habits .—In a former paper of this series I made some remarks 
upon " flying ” snakes (Under Ckrysopelea ornata in Vol. XIII). It 
is probable that the common Indian bronze-back can undertake feats 
of the same nature, for it is endowed with the same peculiar ridges on 
the belly, that are seen in Ckrysopelea ; further, its close ally Dendro- 
phis pietus is one of those snakes that has been reported to spring 
(fly) from heights. So far as Iristis is concerned, however, the 
evidonoe, though suggestive is not ho well authenticated. Though 
neither Dr. Willey nor Mr. IS. E. Green are aware of any native 
stories of springing or “ flying 99 snakes in Ceylon, Pridham* speaks 
of a snake called by the natives ahedoella , 9 * and says : “ The move* 
ments of this snake are rapid, and from its power of springing it is 
called a flying snake.” The evidence seems pretty clear therefore 
that a “ flying 99 snake exists in Ceylon, but there would appear to be 
& mistake in the diagnosis of the species for *' ahedoella 99 is the 
Singalese name for the green whip-snake. (Dryopbus mycteri- 
zans) a far commoner snake which has no reputation for springing 
os far as 1 am aware in any of the Provinces included within its 
wide distribution, and has an entirely different conformation of belly 
shields. So far as Southern India is concerned Dr. J. B. Henderson 
tells me that “ There is a common belief that D. pictus (by which 
he means D. iristis) can jump, but I have never seen it do so . 99 

Its movements are surprisingly rapid as already remarked. It is 
truly astonishing with what speed it can ascend an almost bare tree 
trunk from the ground, and disappear in the branches above. I 
have seen this several times, and it has always struck me that its speed 
in ascent is as rapid as its movements along the flat. Mr. E. E. Green 
has been struck by its restless habit and the quickness of its movements. 

• Ceylon and its Dependencies, p. 760. 
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The tenacity with which it can maintain its hold iri foliage under 
most disadvantageous circumstances I have more than once been 
witness to. 1 managed to hustle one on one occasion to the extreme 
tips Of the branches of a small neem tree, hut though the slender 
twigs swayed boisterously under its weight and movements, it remain¬ 
ed firmly suspended until I dislodged it, with a stick. 

Any opportunities of exhibiting its natatory powers are probably rare, 
but that these are creditable seems certain, for T once encountered one 
(unless it was D. j> ictus) on a small island in Ohilka Lake, fully 2 miles 
from the main land. 

Food.*— This tree-snake appears to me to subsist under natural 
conditions chiefly on lizards, but does not disdain other reptilian fare. 
Mr. IS. E. Green tells me that in captivity “ it feeds readily upon small 
lizards (Ac/annda\ Geckonidw, and Scincida* )”. He saw one once take 
and eat a gecko which it swallowed immediately alive. He also 
once encountered one eating a full-grown “blood-sucker” lizard* 
( Calotei f versicolor) and tells me further that young examples are said 
to feed on grasshoppers, Ferguson quotes Mr. Ingleby as saying that 
it is very keen al'ter frogs, and particularly tree frogs. Mr. C. Beadon 
tells me that he once found one eating a blind snake (Typhlops sp.) 
which returned to its kill after having been once disturbed. On 
occasion it will attack and plunder birds’ nests. I once witnessed 
an encounter between this snake and a pair of black-backed robins 
(Thamnobia fulwata) in the Bor ell a Cemetery in Colombo. My atten¬ 
tion was attracted by the distressed behaviour of the birds, which 1 
approached cautiously, and saw on the ground-between a group of 
gravestones a tristis with its head well erected. I was so near that 1 
both saw and heard more than one peck delivered (it appeared tome 
on the head) by the birds in their agitated flights to and fro. An 
incautious movement on my part, and the snake had slipped away, 
and no amount of search could reveal its whereabouts. In a croton 
bush within a yard or two of the encounter I found the robin’s nest 
with eggs. Specimens in the Madras Museumf have fed freely. One 
ate 79 toads and 1 lizard between the 12th August and 31st March ; 
another 94 frogs from the 1st April to the 21st January following ; u 
third 18 frogs between the 18th February and 81st of March ; and a 
fourth 104 frogs, presumably during the year. 

* Spol ZeyUitioa. Apiil ISW, p. ttO. fjUatainiatton Beport, Madras Govt. 
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Sloughing ,—Some excellent notes on this little studied function were 
made in the Madras Museum some years ago.* During the official 
year 1896 one shed its skin on the 2nd April, flth May, 28th June, 
27th July and 29th October. Another on the 18th May, 16th June, 
21st July and 17th Ootober. In a third instance a specimen which 
was acquired on the 12th August sloughed on the 24th October. 
Now, it is very curious, and apparently something beyond coincidence, 
that in all three cases there was no desquamation in the months of 
August and September, though in the first two cases there had been 
a regular ecdysis in several preceding months. 

Breeding .—My notes are very meagre in this direction, hut suffi¬ 
cient to show that the species is ovoviviparous. I received a gravid 9 
on the 29th February 1904 from Mr. Angus Kinloch (Kil Kotagiri, 
Nilgiris). It measured 8 feet 4^ inches, and contained 7 nearly 
mature eggs, from to inches long, and about inch broad. 
Mr. E. E, Green hud a specimen which laid 4 eggs in its cage on the 
11 tli January 1908, and died next day when 2 more eggs were found 
in the oviduct. These wore all sent to me. The smallest measured 
li X i inches, and the largest If X $} inches. In cutting open 
egg I found an embryo coiled up in a spiral fashion, lying in an 
elliptical chamber situated in the upper part of the yolk substance, 
and midway between the two poles. The embryo I judged might be 
an inch and a half long when unravelled. Its head with the primary 
cerebral vesiole, eye and lower jaw were well developed, as was also 
the heart, so that it was in just about the same stage of development, 
tlmt I noted in the case of the Assam speoies Dendrophis proarchos , at 
exovation, f 


CL®Z) 

Kgg tsbowlng embryo of Drndreiaphi* trim* from 
n specimen from Ouyiou* (Nmunu hta,) 

Though the speoies is obviously oviparous it is probable that minute 

* Administration Report, 1896-97, 

t Since writing tbift X have received Mother gravid 9 Hr. Groea from An- 
cte&iya (Ceylon) killed at the end of January and containing 7 nearly mature agge. 
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embryo are already in prooess of formation at the time that the eggs 
are extruded, for in an allied species in Assam ( proarc/m , Wall) I 
found embryos in the eggs when laid, and noted that I could see the 
head and eye and rudiment of lower jaw, and could observe the heart 
beating. Further observations are required to ascertain if tristis lays 
eggs in which tiie embryos are equally well developed. 

legends .—There is a general belief among the natives of Southern 
India that the Common Indian bronze-back is fatally poisonous. 
Russell* records the belief as prevalent in bis time, and says that his 
snake-catcher professed to have known two men killed by it, the bite 
producing immediate giddiness and death in two days, There is no 
reason to reject this snake-man’s story, for as I have more than once 
remarked in these papers deaths do ocour from the bites of perfectly 
harmless snakes. Such fatalities are duo to cardiac syncope due to 
fright. In Bengal too as I am informed by Mr. E. Muir (Kalna) the 
natives say it is very poisonous and attacks without provocation. 
Russellf also mentions the belief among natives that this snake having 
bitten a person ascends a tree near the pyro to watch with vindictive 
satisfaction the smoke rising from the corpse of its victim, after 
which it descends. I beard this same story in Ceylon, hut was never 
able to discover exactly which snuke it was that was credited with this 
malignant spirit. Dr. J. R. Henderson tells me the belief is still 
prevalent in Southern India, and he has known a mock funeral with 
an effigy organised to save the bitten subject, for when the snake 
desoends from the tree the poison it is supposed to have injected 
leaves the body, and the otherwise doomed person recovers. 

In Cannanore there was another strange belief among the natives 
who said that this snake oould thrust its tail into the ground, 
balance thereon, and ussume the form of a bow, hence their name for 
it 44 villoonie ” from 44 villoo 99 a bow. I was never able to understand 
with what objeot it is supposed to evince this strange behaviour. 

Distribution . (A) Geographical .—The evidence at my command 
points to this being undoubtedly the common species to be found in 
the Indian Peninsular and I believe it exists here to the exclusion of 
Dendrophis pktus as far East as Bengal* My earlier notes on the 
species are unfortunately defioient in tbe matter of precise colour, 
and markings, but I oan say with certainty that this is the snake I 

• Luc. cat., VoL ttO,f i-oe. dt*, Voi, 11, p, SI. 
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was familiar with in Trichinopoly, and I have taken it in Cannanore. 
It is certain, however, that the specimens taken in the localities 
mentioned in the attached map are tristilt , and not pictus. 

(b) Local .—It is n common snake in Ceylon (Ferguson, Haly). 
It is very common about Trichinopoly and Cannanore. Ferguson 
says it is common in the Plains and Hills about Travancore * and 
Mr. Millard tells me also about Mathoran. Mr. E, Muir reports it 
as one of the common snakes about Kalna in Bengal, and has sent, 
me specimens. Jordon says it is abundant in all parts of the 
country, but with this I cannot agree. It appears to me. to be 
uncommon in the plains to the north of the Tapti Rivers. I do not- 
think it occurs in the Indus Basin at all, except near the mouth of 
that river. Blanton), collecting for A years at Ajmer, failed to 
obtain a specimen. The Ganges Valley is too, I believe, outside its 
limits, except at the Eastern part near the Delta. It has not been 
recorded from Central India, nor seemingly from the Central Pro¬ 
vinces. It is quite common in the Eastern Himalayas (circa 2,500 
to 5,000 feet) in the vicinity of Darjeeling. 

Lepidom * Rostral .—Touches (I shields; the rostro-nasal, and rostro- 
internasal sutures subequal. Internasals —Two ; the suture between 
them equal to, or nearly equal to that, between the prtefrontal fellows, 
and rather shorter than the internaso-prsBfrontal sutures. Pra>- 
frontals. —Two : the sutures between them equal to, or rather greater 
than, the pr&fronto frontal sutures; in contact with internasal, 
postnasal, loreal, pneooular, supraocular and frontal. Frontal .— 
Touches 6 shields; the front,o-supraooular sutures three to four times 
the fronto-parietal sutures. Supraoculars .—As long as the frontal, 
and about as broad along a line connecting the centres of the eyes. 
Nasals .—Two, completely divided ; the nostril placed almost entirely 
in the anterior shield ; in contact with the 1st and 2nd supralabials. 
Loreal .—One elongate, twice or more than twice as long as high, 
about as long as the two nasals taken together. Prcnomlar —One, 
barely reaching the top of the head. Post,oculars^ Two. Temporals — 
Two, elongate. Supralabials .—Normally 9 with the 5th and 6th 
touching the eyef. Infralabials. —6, the 6th much the largest, as 

———— * ; . rr ~ T 1 " ... . . . .y—— 

• Bombay N. H. Jourl., Vol. X, p. 6. 

. f This k bo in 26 oat of IS specimens I have noted upon. In 2 instances these shields 
are not recorded, and in a single example the 4th fast touches the eye on both sides. In am 
of the 2d, there are 8 shields on one side only, the 4th and fjth J touching the eye. 
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MAP SHOWING DISTRIBUTION OF DEKMWLAPUIS TJUSJ7S. 

(1) Sind (2) (luzerat (Bussell). (3) Bamda (Ho. M.). (4) Snrat (Bo. M.). 

(5) Thana (Bo. M.), (0) Bombay (Bussell). (7) Matherau (Bo. M.). (8) Caiman ore 
(F.W.). (9) Kil Kotagiri, Nilgiris (F.W.). (10) Coimbatore (F.W.). (II) Trftviuwore 
(Bo. M.> (12) Kamnad (LM.). (18) Ceylon (B.M.). (14) Triohinopoly (F.W.). (15) 
Tranquebar (Russell). (10) Madras (F.W.). (17) Hyderabad (Bussell). (18) Joshpur, 
Chota Nagpur (Blanford, J. A. H. Bengal, Vol. XL« : p. 431). (19) Himalaya below 
Darjeeling (B.M. & F.W.). (20) Khasi Hills (B.M.). 
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long on the 3 preceding shields, in contact with two scales behind ; the 
5th and 6th touching the posterior sublinguals. Sublingual a.—Two 
fiairs ; the posterior decidedly longer. Costal *.—15 at a point two 
head-lengths behind the head, and to well beyond midbody, when 
they reduce to 18, and then to 11 or even 9, before the vent. The 
reduction from 15 to 13 is due to the absorption of the 4th scale above 
the ventrals into the row above or below : that from 13 to 11 results 
from a fusion of the 5th and 6th rows above the ventrals ; 
and when the number further reduces to 9, the 5th row is absorbed 
into one of the adjacent rows. The vertebrals are enlarged, but 
they are very distinctly longer than broad in midbody, they arise in 
the neck by a fusion of 3 rows, thus differing from the genus 
Bungarus , where they gradually develop from a single row pro¬ 
gressively enlarging, and unlike the genus Bungarus they cease above 
the anus. The ultimate row is much enlarged considerably exceeding 
the vertebral in breadth. Keels are absent everywhere. Apical pits 
are present, and single. Ventrals .—163 to 197, varying in number 
with locality *; sharply ridged (keeled) on each side. Anal divided. 
Subaaudals divided, 115 to 146 ; keeled like the ventrals. Dentition ,f 
Maxillary .—17 to 22: the first 3 or 4 progressively increasing, the 
posterior, 3 or 4 compressed and progressively decreasing, so that the 
last is about two-thirds the length oi* the longest in the series. 
Palatine .—11 to 14, subequal, and as long as the longest maxillary. 
Pterygoid. 19 to 24 (except the Kil Kotagiri specimen which has 23 
and 29) ; smaller than the palatine. Mandibular.—2 0 to 26 (usually 
20 to 22); the first 3 or 4 progressively increasing, the posterior 
gradually decreasing. The length of the articular process equals the 
length from the articular notch (see fig. A. 6> to about the 4th 
tooth. 

DENDKOKHIH PIOTUB ((imelin). 

The Himato-Malay an Bronceback. 

Nomendature. (a) Scientific .—The generic name from the oevSpor 
a tree and o0<? a snake, was applied by Boie in 1827 ; the specific 


* la Id specimens from various pun* of India ocher Chau the Eastern Himalayas, they 
arw IBB to 102. In 2 Eastern Himalayan example* they are 1 BO to 197. 

t This is bused on 10 skulls in my coil action from Paahok (Eastern Himalayas), 
Madias, Mathemn, and Kil Kotagiri <H%iri HIUs). 
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from the Latin meaning u painted ” was given by Gmelin in 1788 
in allusion to the sky blue patches on the scales seen in this, and 
other species of the genera Dendrophis , and Dendrelaphis . 

(6) English .—In contradistinction to the last I think it should be 
called the Himalo-Malayan bronze-back. 

t<j) Vernacular .—In the Patani-Malay States Annandule and 
Robinson* say it is called “ ulur lidi ”, u tilar ’‘-snake, and “ lidi #t the 
midrib of the cocoanut palm. They remark that the appropriateness 
of the name is realized when one sees a leaf of this palm from below, 
with the midrib black against the sky, and an apparent light space 
on either side of it, due to the comparative narrowness of the leaflets 
where they leave it. 

Colour and markings .—Dorsally the snake is uniform bronze-brown 
down to the middle of the pen ultimate row, where a faint black line 
abruptly demarcates the dorsal colour from a yellow flank stripe. 
The costal scales where overlapped, exhibit a patch of sky blue bor¬ 
dered with black before and behind. These are usually concealed, 
but when the snake dilates itself become very conspicuously apparent. 
The head is coloured like the dorsum above, this hue abruptly giving 
plaoe to yellow on the side of the face. A very conspicuous, broad, 
black band behind the eye passes back to the side of the body, and 
is continued in the whole body length as a conspicuous black line on 
the edge of the ventrals, bordering the yeliow flank stripe below and 
rendering it specially evident. The belly is uniformly yellow, 
greyish, or greenish. 

It will be noticed that many of the disimotive marks seen in 
Dendrelaphis tristis are absent, vi the light vertebral stripe, the 
interparietal spot, and the black margins to the anterior supralabials. 

On the other hand, a very distinct, broad postocular band is to be 
seen in pictus passing well down the body, and the light flank stripe, 
is bordered below by a black line. These colour differences were 
noted by me 10 years ago on comparing Burmese with South Indian 
examples, and made me think the two snakes probably different, but 
I was deterred from declaring my conviction, finding but one difference 
in lepidosis, viz, 9 the contact of the supralabials with the eye* Siifoe 
this I have learnt that there is a very noticeable difference between 

» Ffucie. Malay. Bfttrach. aod Bept., October 1908, p. 163. 
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the two in the development of the vertebrals, and still more recently 
in the dentition. 

1 may mention here that the sky blue adornment just referred to 
is not of sexual import, since it is to be seen in both sexes from the 
earliest ages, and at all seasons. 

In the Andaman Islands a snake of this genus occurs which has 
hitherto been considered merely a variety of pictvs , but which may 
prove to be a distinct species. It is referred to by Blyth in his book 
“The Andaman Islanders 99 (p. 365) as being remarkably rich 
coloured, green, and variegated, and appears to be common accord¬ 
ing to this authority. Stoliozka* also speaks of it as being common, 
and says it is a “ beautifully bright yellowish and green during life, 
each scale blackish in the posterior half . 9f The same authority! Fays 
that the usual continental form inhabits the Nicobars. and the Cocos, 
but the green form is peculiar to the Andamans. It is not however 
the only form found in this lust Insular group, since Dr. Annandale 
has sent me a specimen very similar to the Burmese form except that, 
the postocular stripe is narrow and obscure, the scales are heavily out¬ 
lined with black and there is no black line in the flanks at the edge of 
the ventrals. He remarks that the majority of the specimens from 
these Islands are of the green variety, ue. y andamanemis . 

Anderson! describes this green variety in greater detail than the 
other authorities alluded to, lie says it is grass-green above, each 
scale with a broad blaok margin, and the ventrals with a black margin, 
as far as the keel. The black margins of the scales, are so broad that 
when body is at rest, by the overlapping of the scales, the whole side of 
the body appears black. A black line beginning in the lore reappears 
behind the eye, and extends to the neck where it becomes broken up 
into spots. 

I have not seen this form in life, but in spirit it appears uniform 
Oxford blue, acquiring just the same hue that many other green 
snakes (Dryophis, Lachesis , Dipsadomorphus cyaneus , etc.,) do in spirit 
owing, I believe, to the green colouring matter dissolving out. The 
preservative certainly aoquires a distinctly greenish tinge. In the 
gpeoitueti I examined only the 5th and 6th labials touched the eye, 
and the last ventral was divided. If these two characters are constant 

♦ J. A. B. Bsngtl XXXIX, p.' 1W. t A, 8, Bengal XLII, p.168. —— — 

J P.X.B, 1*7!, p. 1*4. 
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there is no doubt that the snake should rank as a definite species. A 
study of the dentition would decide the point. 

Dimensions. —The largest specimen ot the typioal variety I know of 
is the one oollected by Evans and myself in Rangoon, which measured 
t feet 3 inches. 

General characters .—Practically identical with those enumerated 
under 7?. tristis. I know of nothing special calling for remark ; 
except that the tail appears to be relatively longer than in tristis, 
being usually fully one-third the total length of the snake, and often 
rather longer. The tongue is red with black tips (Flower). 

Identification. —The remarks made under .7), tristis are applicable 
here. A combination of the following (diameters will establish its 
identity;—(1) Vortebrais enlarged, and as broad as long or nearly so 
in midbody; (2) Ridged ventral shields; (3) Scales in 15 rows in 
rnidbody; (4) Divided anal; and (5) Subcaudal shields 131 to 153. 
As this snake is by far the commonest of the species in the genera 
Dcndrophis and J)end relap his within the territory referred to here¬ 
after, it is probable that any snake with the first two characters just 
mentioned will prove to be j rictus. 

Haunts .—Its haunts are precisely those of its common Indian ally 
tristis. That it will leave its arboreal environment, in quest of food 
is shown by Flower who found a marsh haunting frog Hana macro - 
dactyla in the stomach of one specimen. In Burma it was found in 
trees, and bushes, in verandah creepers, the trellis-work screens 
around tennis-courts, and similar situations usually, and Annandale 
remarks that in the Malay States it is more usually found in bushes 
near the ground than in trees. 

Disposition .—1 believe it is a timid, inoffensive reptile, much like 
its Indian cousin tristis. A specimen I had in captivity was notably 
so, for when first caught by the tail it did not venture to menace or 
bite, but merely struggled to escape. In its cage it retired to the fur¬ 
thest part when the glass was approached, and could not be roused to 
anger by drumming on the glass or waving objects before it. 

Habits.— Its springing (“flying'') habit is, I think, clearly esta¬ 
blished. Shelford, who remarked upon this extraordinary habit* 
mentioned Dendrophis pictus as one of the species credited by the 


* Frol. Zool 8oc. tond., llfOtf, p. 227, 
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natives of Sarawak with the power of springing, and Dr. Annandale 
writing to me some time back told me that ho had witnessed the 
flight of a Dendrophi* pictus between two trees in the Malay States, 
and caught the snake in his butterfly net. 

Food. —The only specimen of eight collected in Bunn a which 
had recently fed, contained a tree frog, ana Flower has known 
Rana macrodaclyla , a marsh frog taken. I suspect, that its gas¬ 
tronomic tastes are much the same as those of tristis. 

Breeding. —I have no breeding events to chronicle from any 
source. 

JJistribution. (a) Geographical .—Variety typica , occurs in the 
Eastern Himalayas about Sikkim up to an altitude of about 4,000 feet, 
probably the plains of Eastern Bengal, but I am not certain of this, 
Assam probably,* but I am not certain; one specimen 1 collected 1 
referred with some doubt to this species, the Irrawaddy-Salween 
Basins (The Andamans, Nicobara and Cocos ?), f Indo China, Malay 
Peninsula, and the Malay Archipelago from Sumatra to the 
Philippines. 

It is impossible to say whether the snake reported by Stoliozkat 
as common in the Himalayas, in Kumaon and Sutlej is pietus , or tristi*. 
I have never met with a specimen from the Western Himalayas, 
and this is the only allusion I can find of such in literature. 

I think 1 am justified in doubting the habitat of Colonel BeddomeV 
specimen in the British Museum said to he from the Anamallays. 

* The common specie* in thiB province is proarcho «(Wall) which ia described in a paper 
appearing in this number (p. 827) on the snakes o! Assam. 

f I have lately received a specimen from the Andaman# from Dr. H. Annandale. In 
coloration and marking* it was very like lri*tin t except that there was n > interparietal spot, 
and no light vertebral etreak. Having prepared the skull I find that it combines the 
characters of pietus and and this being so, I think one ha* no coarse open to one but 

to concede to it the rank of a very closely allied bnt distinct species. I await further speci¬ 
mens before describing this in detail. 

i My reason* for doubting this record are that at least six other Himalo-Burmeae snake* 
am recorded from South ludia on the sole authority of Beddome i these are Tropidotwtu* 
parallel US) 7\ submintatus, himalayanut i JLyvtdon jara , timotts n/tlendidns, and Mvngarut* 
fa*ci<Uu*. Beddomc evidently received snakes from tue E stern Himalayas and Burma because 
he presented the following mikes to the British Museum from these localities: JSiu.ott* 
albocinctu*, 8. crutntatn*, and DipaafJomorp'iwt hemponotus. It «eem* probable, therefore, 
that the six apscies first enumerated and also a Dtniropii* pxtus were likewise collected in 
Burma, or the Eajitrn Himalayas, and inadvertently mixed with his South Indian 
eoUe.tionr, 

8 
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This is tho only record of this snake from Peninsular India (exclud¬ 
ing Bengal), and until another specimen is forthcoming the 
record is best ignored.* 

Variety.—Andamanensis appears to be peculiar to the Andaman 
Islands. 

(b) Local —Variety typica inhabits the plains and low hills 
ascending to a level of about 4,000 feet (Stoliczka says G,0OO feet). It 
is fairly abundant in the Sikkim Himalayas. In Upper Burma (Bhurao) 
Anderson reported it common, but two of the three specimens 
collected by him are obviously the species, subsequently described 
by Boulenger as distinct, viz,, mbomlaris . Evans and I found 
it by no means common in Lower Burma, acquiring but 6 specimens 
out of a total of about 750 snakes. In the Malay Peninsula Flower 
says it is by no means rare, and Annandale and Robinson refer to 
it as probably the most abundant snake in tho cultivated parts of the 
Malay States. Variety Andamanenm is said to be common in the 
Andamans. 

Lepidosk .—Tho scale characters are so extremely similar to 
those of truth that I need not repeat what 1 have said under that 
species. The two differences that I have been able to discover are (1) 
that three supralabialu, the 4th, 5th and 6th usually, but by no moans 
always, touch tlic eye and (2) that the veriebmls are as broad, or 
nearly as broad as long in tho middle of the body. 

Dentition, (a) Maxillary .—20 or 21 ; the first 3 or 4 progressively 
increasing in length, tho posterior 3 or 4 decidedly more compressed, 
but not longer than the preceding, (b) Palatine. —Id or 14, subequal 
and as long as the maxillary, (c) Pterygoid 20 to 26, subequal, 
smaller than the palatine, (d) Mandibular .—20 to 22 ; the first 3 or 
4 progressively increasing in length, the series then very gradually 
decreasing posteriorly. 

Osteology. —The shape of the nasal bones (fig. B c) is strikingly dif¬ 
ferent from that of tri$ti\ so are also the ridges on the parietal bone 
(fig B d). The length of the articular process of the dentary (B f) 
equals the distance from the articular notch to about the 8th tooth. 

( To be continued ). 


•.), A. & Jiangal, XL, p, 481, 
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ON A LOCAL FORM OF THE CHINESE TODDY-CAT 
TAKEN IN NORTH BURMA BY CAPT. A. W. KEMMIS. 

BURMA MILITARY POLICE. 

BY 

R. C. W HOUGHTON. 

JPaguma larvaia intrudens , subsp. n. 

A local race of P. larvaia of the Lower Yangtso Valley from which 
it differs in the exaggeration of the white markings of the head 
and neck* 

Size about the samo as in typical F . larvata . 

Fur rather short (40 mm. ou the hack), coarse and rather harsh. 
General colour a huffy shade of 4 Isabella’; underfur and basal one- 
third of individual hairs pale drab, median third of latter black, 
terminal third 4 buff/ Face black, a median white stripe from the 
nose over the vertex to the level of the shoulders, a detached white 
patch on the hack seems to indicate a tendency to a still further 
prolongation backwards, of this median white lino (in an Ichang 
.specimen, this white extends at most to the lmso of the neck); the 
usual white spots on the cheeks and above the eves ; the while spot 
at the base of the ear produced backwards us tar as the lmso of the 
neck and merging inferiorly into the white throat patch. Ears and 
chin black. Whole throat pure white. Hands, feet and distal half of 
tail black* basal half oi tail like back, ventral surface whitish, indivi¬ 
dual hairs on anterior half blackish basally for half their length, 
bases of hairs on posterior half of belly dirty white. 

Skull not differing materially from that of a slightly younger 
individual from Kiukiang on the Yangtse It., except in being some¬ 
what larger. 

Dimensions of the type —Head and body, 600 mm.; tail, 575; 
hindfoot, 90. 

Skull: greatest length, 116 ; basilar length, 110; greatest breadth, 
105 ; upper carnassial 7*8x#*#» first upper molar 8 x 7 5. 

Habitat —Sima near Myitkyina—North Burma. 

Type —Adult female—B. M. No. 9, 7, 20, 6. Original Number 
fi. Collected on 19th November 1908 by Capt. A. W. Kemmis, 
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Burma Military Polioe, and presented by him to the Natural History 
Museum* 

The Indian type of Payuma is ytayi (and its races) the distribution 
of which is given by Blanford (Mammals No. 55) as “ Throughout the 
Eastern Himalayas in Assam, Sikkhiin, and Nepal and as far east as 
Simla. 0 The Malayan animal is P. leucomystax Gray, and it is 
therefore most interesting to find the present form of the Chinese 
larvata group in North Burma rather than some form allied to either 
yrayi or leucomystax . 

I would venture to appeal to members serving in Burma to try and 
obtain specimens and help to solve the question how far south 
intrudens goes before it is displaced by P. leuccmyslax . 



PHEASANT SHOOTING ROUND ABOUT HILL STATIONS 
IN NORTHERN INDIA. 


BY 

“ Pink Marten.” 

Most ot Hie hill stations of Northern India are situated on the 
lower ranges of the Himalayas, the elevation varying from 6,000 to 
9,000 feet. It is the lot of many of us in the Punjab to gather 
together our belongings at the advent of the hot weather, and having 
sorted them a bit, pack up a certain portion and track to the hills 
there to remain for from 5 to 7 months. This exodus from the plains 
is looked upon with mingled feelings; some think they are in for 
a bad time and mean to just exist, as far as any sort of amusement is 
concerned until the next cold weather, when they will be able to 
return to polo, races, gymkhana, otc.; others mean to enjoy the 
various diversions there are to be had near at hand in the station 
itself. A few having to go to a hill station instead of getting leave 
and roaming in or beyond Kashmir on shikar intent make up their 
minds to take full advantage of anything that may be had in the 
way of shikar in their neighbourhood. In hill shooting near a 
station you will not get much unless you take every advantage of 
information and go out and prospect yourself before the shooting 
season commences. In one station there may be only ohukor to be 
shot, but at others there may be a much greater variety, such as 
leopard, black bear, gooral, karker ( 44 kukur as the natives call him), 
pig (there will probably be no rideable country within 20 miles at 
least) of Pine Marten, whose skins are excellent, if you get at them 
directly you arrive on the hills in April and again October, kalij 
and koklasH pheasants, and in a few places the beautiful 44 Moonal 99 
pheasant called by the natives 44 Leveet,” last but by no moans least 
the ubiquitous chukor, the most sporting of the whole lot. I have 
also shot the true English wood-pigeon* and woodcook, the former I 
imagine only a winter visitor. 1 saw one kept in a cage by natives as 
a pet. 

Of the above oategory the pheasants only are of present interest, so 
I will first give a brief description of the birds or rather of the kalij 

• The true “ English wood pigeon ** Columba pa/tmbw* is replaced in tho Himalayas by 
the Eastern Woodpigoon, Columba oatiotin—ltom. 
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and koklass, the 44 moonar' being too well known, as it is not infire* 
qnently seen adorning ladies* headgear or made into screens, etc. 

The kalij ( Germans alhicrhiatus) known to the natives as the 
“ cooquer ” is a very handsome bird, the two sexes being quite distinot 
as to colouring. The male (as 1 have a fully grown young one before 
me, I will describe him), weight 2 lbs., back green, forehead black, 
feathers tipped with brown merging into a dull brown crest, the 
largest feather of which is If in. long ; the head and upper part of 
neck have not yet moulted, a red arc round the eye dotted Over with 
tiny black feathers, the arc reaches from the ear to nostril; ear 
coverts black, lower part of neck wing coverts and over upper 
part of thorax metallic green, merging into feathers in which the 
metallic lustre is intensified and each feather having a white border 
about £ of an inch broad ; this continues to the tail which is triangular 
in shape while the bird is at rest, the centre feathers tapering to a 
fine point and overlying the outer feathers ; lower part of neck and 
ohest ashy grey merging into feathers of a darker hue which cover the 
abdomen. The female has a gonerul olive brown colouring and is 
also crested. These birds subsist chiefly on the seeds of various wild 
plants and shrubs, being very partial to the seeds of the wild dog- 
rose ; they also devour grubs, caterpillars and the like. 

The kalij, as a rule, lives lower down than the koklass and is a 
lover of dense cover, and is seldom found tar from it, ho that when 
alarmed he may plunge into it, and if pursued scuttles about like a 
Imre turning and twisting and only taking to wing as a very last 
resort; the young birds of the year rise far more readily, and if they 
have previously not been molested by man usually perch in a tree 
emitting a whirring, scolding chuckle as they rise, and generally con¬ 
tinuing it for a few moments after alighting. When once in a tree 
(they usually select the one with densest foliage near at band) 
they remain immoveable until either dislodged by a stone, or the 
sportsman's or one of his assistant's eyes tall on him, and then know* 
ing as if by magic that he is seen, he splutters out of the tree and 
dashes downwards, almost invariably alighting on tho ground. When 
roused a second time even the young ones usually do not pitch in 
trees, but make off down the khud. 

The old birds are wonderfully cunning in districts where they are 
at all shot at, instead of perching in a tree they often make off 
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straight down the khnd, steering themselves dexterously between 
dense cover, or if they elect to perch, which they only do when 
flushed by a dog, they rise almost noiselessly, and take their depar¬ 
ture in the same manner on the approach of man, giving a very 
difficult snapshot to the gunner, the only result front his point of 
view being the falling of a few twigs and leaves. 

The koklass (Fueraria macrolop ha), a far more sporting bird than 
the kalij and weighing nearly hall as much again, lives higher up 
where the Paludas grow (a species of pine tree, only growing at about 
7,000 feet—at least I have not come across them lower down). They 
are very partial to the courses of streams and small plateaux on the 
sides of hills. They also livo on berries and insects, but get a different 
variety of each in their more elevated haunts. The two sexes are 
very dissimilar, the cock-bird being even more handsome than the 
male kalij ; both varieties are crested, but the crest of the adult male 
koklass is jet black, whereas the crest of the adult of the other is 
white, the general colouring below is silver grey merging into 
slatey grey on the back ; head and upper part of*the neck jet black 
with a white patch on each cheek. The hen is a much more 
homely looking bird, the general colouring brown with lighter shades 
on the under-surface, a sporting looking bird withal and more massive 
looking than her mate. In the shooting season, the old cooks are 
almost always found by themselves; the old hens may have their 
whole brood numbering usually 4 to 8 with them, or sometimes a 
single young bird, but are seldom solitary. The young birds are often 
found in couples. In shooting, if your dog puts up an old oock, do 
not trouble to look for any more birds near him, but if it bo an old 
hen or a young one, make the dog range first above, where the first 
bird rose, then well to either side, and lastly below, I have never 
seen either these or the kalij run down hill for any distance. 

Now for the description of a day’s shooting, when fate was kind, 
one of the days on which all went well. There is a tremendous amount 
of luck in the sort of shooting I am about to describe, and a lot of hard 
work. About 4-30 a.m., I hear a voice which says:“sare char 
bajee,” and it seldom has to be repeated for me at this time of the year, 
whieh is October, as previous shooting and prospecting seems to have 
sharpened my senses; possibly exercise has made my liver a few siaes 
smaller, hence I am less somnolent. It will not be light until 6 a*m. 
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but I like to have plenty of time over a light breakfast, as I shall not 
eat again until 12 noon ; also there is a long tramp before the shooting 
ground is reached : 5-15, and I am ready for the khud side/ My two 
companions for the day are a sturdy lull native and a little brown 
and white spaniel, the sort so common among the men in the British 
regiments in the Punjab. She was selected when six weeks old, and 
commenced her training shortly afterwards, and is now almost perfect 
as a gun dog. The brilliant moon which now lights our way as we 
scramble up a narrow hill-patli was not in evidence when I retired to 
bed at 10-30 last evening, but now it is so bright that even under 
tho trees wo are not quite at a loss to follow the narrow path. The hill 
man goes first, as in spite of numerous tramps of this kind, I know 
the native of the soil will follow the main path much better than 1 
can, and will lead me to our destination in spite of various cattle 
tracks that criss cross our road, which is after all only a rather larger 
cattle track. The average hill native has an eye for hilly country 
that the British-born ruler of the land will seldom equal in spite of 
much practice. It is not surprising, as most of ns are brought up 
under widely different circa instances. 

In the meantime, we have travelled a long way, and tho stars in the 
Bast are paling and the moon begins to have a washed-out appear 
anco ; fiowever, we can take it easy now, as we are quite high up 
enough for the koklass. A few minutes later and the small birds 
begin to chirp and along the crost of the hill we are on, comes a 
resli breeze in fitful gusts, the usual harbinger of dawn at those 
altitudes. It will die away soon, and in fine weather the leaves hardly 
stir again until the evening. Tho breeze brings down a few brown 
and curled silver birch leaves, making one think of autumn, and 1 
tould wish many more of other kinds were down as well. 

We push on a bit and reach a small plateau, the bead of three 
nullahs, and now as the light grows stronger, every moment we 
git clown to listen, hoping to hear the prate, prate ofthekoklass 
somewhere below us, and shortly after the wail of the last marauding 
jackal has died away, far down in the valley below, we hear the longed- 
for sound, something like, only far softer than that emitted by the bazaar 
moorghi, when she is looking for a place to deposit her egg, not 
like the cackle she makes when it is laid. Now we must be as quick 
a« possible, or this will be the only brood we shall hear calling. We 
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hastily look round for the easiest way to them, and then the native 
beokons me and we make off. He well knows I wish him to keep wide 
of them until well beneath them, and then work up towards them. 
In ten minutes we are below them, then we proceed more cautiously 
down into ihe bed of the now dry torrent. Here I halt, and turning 
round, meet ihe bright questioning eyes of my little spaniel, no need 
to speak ; a wave of the hand and she is off, going at full speed. She 
makes a cast 100 yards in front of us, and a little above, and then 
returns going at top speed all the time until reaching a ledge in 
the middle of the water*course, she suddenly stops and turns. A two 
seconds' examination of the ground with her nose, and up she goes 
straight up the nullah bod and is soon lost to sight amidst boulders 
and overhanging foliage. 1 hoar nothing for a minute, and then yap, 
yap, with a peculiar intonation that I know means pheasant, running 
ahead of me, as well as if she spoke. The next second there is a whirr 
of rushing wings, and out dash two birds almost simultaneously. 
They are straight above us, and must see us immediately they 
clear the tree-tops, but not a jot do they care, their object 
is the khud below us, and down they come, straight as a die, 
with outspread motionless wings. I shoot at the first far in front 
as 1 know' from experience I shall have to turn my quickest to get a 
shot at the other. As I turn, the first bird hits a rock by my feet, 
♦he second bird was still clear of trees when I fired, but he disappears, 
but greatly to our surprise we see him again for a second as he tops 
the trees, moving straight upwards, and then turns over and falls with 
a crash. This is a bit of luck, for had he not. towered we should have 
lost him. The spaniel has meantime rushed down to us, noses the bird 
near my feet, and then h«r eyes follow ine. She hears the crash 
below and is oft*. I tell the native to follow, as it is far down, and the 
bird is large tV>r her to carry; but she appears again in a few minutes 
and lays the bird at my feet, and then lies panting and wagging her 
tail. 1 whistle for the native and he returns, and picking np the birds 
makes bis way after me, scrambling up the torrent bed. On reaching 
the place where the birds rose, I again wave the spaniel forward ; she 
dashes hither and thither for a minute and is then off again towards 
the crest, and very soon there is another yap, yap, and I get a glimpse 
of a bird topping the trees and then just time for a snap as he swishes 
past me, this time between the trees. I cannot hear or see any result, 

4 



*00 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol.IIX . 


but will look later, as the spaniel instead of returning to me remains 
above, giving a harsh woof every few seconds. 

I know what that means well enough. One of the birds is sitting on 
the lower branches of a tree probably wondering why this funny 
looking new sort of jackal is behaving in such an unusual manner, 
and thinking everything is not as it should be, makes up his mind to 
join his companions below. I am warned by a flutter and the change 
in the dog’s voice, but before l can got myself into position to shoot, 
the bird is past me and goes on its way rejoicing. Now, although it is 
a long way back I do not like leaving the third bird 1 shot at without 
having a look round, where he might have fallen, as I was pretty cer¬ 
tain I was on him, when I pulled the trigger ; so down we go again 
but all we find are two or throe feathers, so we conclude that probably 
if he fell at all it was far down in the valley below, and I console 
myself by thinking if he is badly wounded he will make a good 
meal for some jackal to-night, and not be left long to linger in pain. 
The sun must be up by this time, but we cannot tell for certain here, 
as the nullah is on the north side of the ridge. We make our way 
over a ridge intending to enter the next small nullah, scarcely hoping 
now to hear birds calling as the time for this is nearly over. However, 
we are pleasantly surprised, and are soon off after another u snide/’ 
fortunately in a splendid place—a small plateau covered with bushes 
overhung by an almost perpendicular piece of khud. 

On coming below the plateau, I rest for a minute for breath, and 
then push on waving the little bitoh forward. These birds have evident¬ 
ly been running about all over the place, feeding, and the spainel 
clearly shows by her flashing stem, and eager movements that scent 
is abundant, but she finds a difficulty in hitting off the line. The next 
second she stops dead before a bush, looking over her shoulder at 
mo, and at my nod dashes in and out, bundles a young koklass 
which rising ten yards from me makes off, but gets no further than 
the edge of the plateau, probably as easy a shot as one ever gets 
at a koklass. 

The faithful spaniel retrieves the bird and then returns to the 
bushes, and after some feathering around, strikes a line for the steep 
khud side. Up and up she bounds, never missing her footing and 
never faltering. Now she is lost from view but a second or two later her 
voioe is heard, and almost at once out hurry three hirds; the first shot 
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crumples up one as he comes towards me, the seoond is nearly over* 
head ns 1 fire, and he goes on apparently unscathed* We clamber 
up by a circuitous route and arrive at the top of the ridge again and 
sit there for a minute wondering which will be the best way to go now 
as the sun is well up and there is no chance ot hearing any more birds* 
calling. In the distance we hear the tap, tap of the woodman’s axe, 
and soon a mighty crash denotes that some stately Paluda will no 
longer grace these mighty forests ; but what is of more immediate 
interest following on the crash there rings out the cry of several 
male koklass far down in the valley below. The cry is far differ¬ 
ent to that of the bird found in English (inverts. All the same, they 
respond to the same stimulus as their distant cousins in their western 
homo; for who has not. heard the cook-pheasants in a home covert 
set crowing by u sudden noise, such as the first clap of thunder of 
a storm. 

This determines our way, so down we start until we come to a path 
my man knows of. The spaniel is encouraged to range chiefly above 
the path, as if she flushes any birds below they will most certainly 
escape unshot at. We work along round the valley, but although 
we know there must be birds somewhere, the little lady cannot find a 
scrap of scent until after a long search. On rounding a bend, she 
suddenly makes upwards, and 1 lose sight of her. A long wait, and 
then a distant yap ; a minute later and a dark form is seen gliding 
downwards between the trees and curving away towards the side of the 
nullah. 1 fire us he comes, but the intervening branches are the only 
things at all injured, so I swing well ahead and fire again, but only 
realise as 1 press the trigger that the bird is putting on the brake hard 
with the intention of alighting on the side of the nullah. Down rashes 
the spaniel panting and exhausted, so I show her a pool of water in 
which she wallows for a.moment and then jumps out refreshed and ready 
for anything, so I put her on the place where I last saw the pheasant, 
and without hesitation she dashes up and over a ridge dividing this 
from the next small nullah. I follow round below her hastily ; three, 
four, five minutes pass, and 1 have visions of* her lying beside a dead 
pheasant that she is too exhausted to carry ; but not so; she again gives 
tongue, and again the wily old bird dashes down. 1 swing on to him, 
and oontinuing the swing, catch him in the open space between two 
trees, although at the moment of pulling the trigger I could not see 
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feinting noisily, while the other alights not thirty yards off ; the one 
in the tree clatters out in response to a stone with a tremendous 
scolding and whirring. I account for him, and then put the dog on 
the other. He also rises into a tree, making as much noise as his 
brother. Unfortunately he departs from below me, but only goes about 
40 yards the other side of the path and alights again. I follow, hut 
again he moves, and this time he wings his way far down the khud, 
not giving me a chance. I pursue no further as the dusk is gathering 
fast, even young kalij are seldom as tame as this. 1 oxpect it is owing 
to their having lived near this frequented path. 

We now emerge on to the main road, and I am glad to rest for a few 
minutes und empty the contents of my Thermos bottle (which 
the syce has brought) down my throat ; meanwhile the u pahari u lays 
the pheasunts out in a row, and goes off to get two men to fetch the 
barker. I run my eye over the bag, noting the sexes, and as far 
as 1 can judge the ages of the birds. The first to attract attention 
are the two old cock koklass; no doubt about their not being this 
year’s birds, I expect they are birds of 3 or 4 years’ old, judging 
from their short sharp spurs. One of the remaining koklass is 
undoubtedly an old hen just over the moult. The end of her breast¬ 
bone hardly gives at. all to pressure ; the remaining three koklass 
are birds of the year. The kalij are one forward young cock, one old 
hen, and one young lien. Such is what 1 would term at home my 
modest bag, nine pheasants and an animal smaller than a roe deer, 
but as shooting goes round a hill station, l am highly satisfied with 
ray one gun, one man and one dog day ! 
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A NEW BLIND SNAKE FROM THE WESTERN 
HIMALAYAS. 

BY 

Majok F. Wall, GM.Z.S. 

Typhlop 9 mackinnoni 

1 have lately received from Mr. P, W. Maokinnon, Mussoorie 
(circa, 6,000 ft.), a .single specimen of a blind snake hitherto unde- 
scribed which I propose to designate Typhhps mackinnoni . It was 
rescued from the clutches of a fowl which evidently intended to 
swallow it, but in spite of rough treatment is very little damaged. 

Although the species has up till now escaped recognition, and is 
only known from this single specimen, I have good reason to believe 
that it is not uncommon. Five years ago whilst in Mussoorie, the site 
for a new building was being prepared near the library (circa, 7,000 ft.) 
necessitating deep and extensive disturbance of the soil. On ono 
occasion I found the workmen had encountered two or three dozen 
blind snakes in their burrowing operations, and killed them. Most of 

those, (hough only some 6 to 8 inches long, 
wore hopelessly mutilated, or cut up into 
several pieces, but I rescued three or four 
specimens in good preservation. These I put 
into spirit, but unfortunately being engaged 
in other work, set aside, and did not identify, 
and the bottle containing them was left 
behind when J packed up. I think it extre¬ 
mely probable that all these specimens wore 
the same as that now described. 

Description. —Length D* inches. Snout 
rounded, and moderately projecting. Nos¬ 
trils latent. Eye distinct. Diameter of body 
one forty-sixth the total length. lipidosis . 
liodral .—About one-third the breadth ot 
the head, extending backwards to the level 
of the eyes. UasaU.— Nearly divided, the suture above the nostril 
fails to meet the roshal, the lower suture passes to the 2nd labial ; not 
meeting behind the r>stral. Pm/rontal, Frontal , Interparietal 



i'yiMoft mackinnoni 
(*pee. liov.)(X 4 ). 


m JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol.XIX. 


Supraocular* and Parietal* subequal and broader than the dorsal 
scales. Proeocular nearly as large as the ooular, in oontaot with the 
2nd and 3rd labials. Ocular in contact with 3rd and 4th labials. 
Subocular absent. Temporal single. Labials four. Costals in 11# rows 
(excluding the ventral row which is subequal to them, in fixe); 
decidedly broader than long. A spine at end .of tail. Colour —Pur¬ 
plish-brown above, lighter below. Chin and mouth white. 

It will be seen that, the species most closely resembles 7\ porrectu* 
but differs in that the rostral extends back to the level of the eyes, 
there is a short suture above the nostril and the diameter of the body 
is the total length (in porrectus it is fa to j M> ). 




Thjb Bhotan Takin {Budorcas taxicolor). 
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THE SEROW8, GO HALS AND TAKIN8 OF BRITISH 
INDIA AND THE STRAITS SETTLEMENTS. 

BY 

It. 1. POCOOK, F.L.8., F.Z.S., SUPERINTENDENT OK THE 

Zoological Society’s Gardknh, London. 

Part I.—Introductory Rkbiarks upon the Structural Charac¬ 
ters of Skrows, Gorals and Takinh and Descriptions 
of the Known Species of Takins ( Ihtdorcas ), 

(With 2 Plates.) 

Serows, Corals and Takins are three well-marked genera belonging 
to a group of ruminant ungulates commonly called goat-antelopes from 
the intermediate position they are supposed to hold between goats and 
the anomalous assemblage known in popular rather than in 
scientific language as antelopes. Associated with these three forms are 
the chamois, which ranges from the Pyrenees to the Caucasus and the 
so-called Rooky Mountain Goat of North America. It is from the 
scientific name of the chamois, Rupkapra , that this group takes its 
designation of Rupicapriue Antelopes. Like most of the divisions of 
Bovidse, the family containing die Sheep, Goats, Antelopes and Cattle, 
the Rupicapriiue are not easy to define, except by the enumeration of a 
complex of positive and negative features which exclude them from the 
other divisions. Horns are present in both sexes and are onl y a little 
smaller in the females than in the males ; they are finely, never coarsely, 
ridged and having no anterior or posterior crest, and are subcylindricul 
in section ; typically they are short, and comparatively slender, and 
incline with a backward and more or less outward curvature over 
the occiput, but in the chamois they are erect, with an abrupt 
terminal hook. Tliese characters break down more or less in the Takin, 
in which the horns in the adults are longer, very massive at the base 
and project at first outward from the side of the head, then form a 
sudden backward curvature. Nevertheless the horns in the Takin start 
as simple backward^ directed upgrowths and begin to bend outward 
.and downwards at the base when they are comparable in relative sizes 
and shape to the horns of the Goral. They then may be said in their 
growth to go through the stage which persists in the Goral, just as the 
horns of the Cape Buffalo and of the Gnu pass through in their deve¬ 
lopment a transitory stage which characterises the less specialised 



808 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY, VoL XIX . 


kind of horn in the ox tribe in the first instance and of other antelopes 
in the second instance. The fact that somewhat the same style of 
horns has been acquired by some Buffalos, by Gnus, by Takins and by 
Musk Oxen is forming conclusive evidence that the actual mode of 
growth in horns must not be regarded necessarily as n sign of kinship 
nor yet as a reason for considering species with different horn-growth as 
distantly related on that account. 

Therefore, coming to the point that concerns us now, since the 
similarity between the horns of Takins and of Gnus cannot be held 
to be a sign of affinity between these two genera, so also it cannot in 
itself be regarded as a sign of affinity between Takins and Musk Oxen 
nor as a reason for separating Takins from Gorals. Hodgson, it may 
be added, long ago thought, that the shape of the horns in the 
Takins pointed to relationship between this animal and Gnus and 
Musk Oxen. 

It is needless in a work of this description to compare Bupio&prinrc 
in detail with all the other sub-families of Bovidse that have been 
instituted. Suffice it that they may be distinguished from the goats, 
OapririfiB, to which they are probably most nearly related by the absence 
of the anterior crest on the horns such as is seen in the Markhor 
(Capra falconeri) and the Thar (llemilraym jmilakus) and of the large 
knobs on the front of the horn observable in the Himalayan Ibex 
(Capra sihirka). For the rest the Rupicuprines have the ears long 
or short, narrow or wide. The tail is usually*short, but in some Gorals 
is fairly long and furnished with a long terminal tuft. False 
hoofs are always present. Jn external form Serows and Gorals 
are very much alike apart from size, and no one would guess from 
their appearauoe how different they are in the structure of the 
skulls. Nor would anyone suppose from a comparison of the skins 
of living specimens that Gorals are not so very remote from Takins, 
judging from skull characters. 

By external features the three would naturally be classified as 
follows;— 

a . Body^large and heavy ; legs thick and strong, 
especially the forelegs below the knee; 
ears short with strong rounded upper 
rim; summit of the muzzle above the 
nostrils hairy; horns arising laterally 
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bent slightly downwards, then sharply re¬ 
curved, thickened at the base ... ... Budorca 

b. Body strong but light; legs longer and thinner 
especially below the knee : ears long, much 
more pointed ; summit of muzzle above the 
nostrils smooth and naked ; horns arising 
on the top of the head and inclined back¬ 
wards nearly parallel with each other in a 
direction a little inclined to the plane of the 
face, gradually narrowed from base to point. 
a 1 . Smaller ; no gland on the face in front of 

the eye ... ... ... ... ... Nwmorhedus . 

bi. Larger ; a distinct gland in front of the eye CapricornU . 

By their skull characters the three genera may bo arranged ;v> 
follows:— 

u. Maxillae and laorymals forming a long sutural 
union with the nasals which have a trans¬ 
verse lightly arched, not angular, and deep¬ 
ly emarginate suture with the frontals; 
lacrymals with a distinct and large pit: pro¬ 
file of skull viewed from above conical the 
upper rim of the orbits not concealing the 
zygomatic arch and no decided angulation of 
the maxilla above the molar teeth. Frontal 
region and horns as in the Goral (JSairnorlw- 
dua) ... ... ... ... ... Caprkornis . 

b . Maxillte not forming a long sutural union 
with the nasals and id most a small por¬ 
tion ot‘ the laorymul abuttiug against the 
nasals so that the angle formed between 
the maxilla and the nasals is only re¬ 
motely separated from the antero-lateral 
angle of the frontal the suture between 
the frontals and the nasals deeply and 
angularly emarginate ; no deep depression 
on the luoryinal bone; skull when viewed 
from above much less conical in outline 
in the adult owing to the projection of 
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the orbits which conceal the zygomatic arch 
and to the presence of a swelling on the 
maxilla above the molar teeth. 
a 1 . Frontal and parietal regions of the skull 
forming an evenly convex curve, the 
horns projecting backwards and upwards, 
nearly following the plane of the face 

and subparallel to each other . Noemorhedus. 

Id . Frontal and parietal regions of the skull not 
forming a gentle curve, owing to the pre¬ 
sence of a largo upright long crest sup¬ 
porting tho horns, which project laterally 
from its sides with a downward followed 
by a backward curvature ... Budoraaa . 

It may be added that the deep-seated differences between the 
skulls of Serows ( Capricorn/*;) and Gorals (N(jcmorhedus) are to a 
slight, extent bridged over in the Japanese Serow named Caprieornulu .s 
rrispus in which only a very small area of tho laorymal touches the 
nasal, so that the antero-luteral angle of the frontal is not very 
remote from the upper edge of the maxilla. The latter, however, 
forms a long union with the nasal and the laorymal is fitted as in the 
typical Serows. 

A fow words must now be added by way of explanation of the 
generic names adopted in this work. Owing partly to the introduc¬ 
tion and sustained use of inadmissible names and partly to failure to 
appreciate the value of the structural differences between Serows and 
Gorals, there has been much needless confusion in the generic 
nomenclature of these two animals. The history of all this confusion 
would fie too long to tell in a paper like the present, especially since 
1 have already set, it forth at some longth in the Annals anti 
Magazine of Natural History for February 1908. All that need he 
said is that originally Gorals and Serows were grouped together under 
Noemorhedus by Hamilton, Smith, Hodgson and others. The first 
author to distinguish them by generic names was Ogilby in I88b, 
who called Serows Capricornis and Gorals Reman and ^abolished 
ymmorhedux which he had no power or right to do since by its 
original definition if; must stand for one of them. Moreover, Reman or 
rather Cemas had been previously employed for a scotion of ruminant 
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Bovidee which did not include the Gorals fit all. Hence the name 
could not be applied to those animals. Quite wisely and reasonably, 
therefore, Gray, when he revised the group in a series of papers 
dating from 1843 to 1852, reserved Capricornis for the Serows and 
substituted Ncemorhedus for Kerrias for the Gorals. Thus more than 
sixty years ago the names of these t wo genera were fixed in strict 
accordance with all the rules of nomenclature and common sense, A 
thousand pities was it therefore that Blanford, when writing his classic 
volume on the Mammals of India, put. everything wrong again by 
ignoring Gray’s decision and going back to the point, from whioh 
this author started, namely to Ogilby. But recognising that 
Ncemorhedus must stand either for Serows or Gorals, he abolished 
( apricornis, used Nafimorhedus instead and reserved the inadmissible 
name Cemas for the Gorals. That BlanfonFs example was followed by 
most of his successors is not a surprising thing. But it was not followed 
by all for the question of the names was confused still further by 
Mr. Lydekker who in 1900 rightly dropped Kemas as inadmissible for 
the Gorals and wrongly vesiculated a name long consigned to oblivion, 
namely, Mortragus, which was given by Gray in 1871 to the Chinese 
Gorul called caudatus by Milne Edwards, a species very closely allied 
to the one described in the following pages as Nmmorhedus griseus. 1 * 

These few words of introduction on the nomenclature of Serows and 
Gorals adopted in the following pages are, I think, rendered necessary 
by the fact that sportsmen and naturalists in India will otherwise be at 
a loss to understand the reasons for setting aside the nomenclature in 
Blanford’s monograph and also in Mr. Lydokker’s Great and Small 

♦ Although I clearly pointed all this out early in 1008, my friend Mr. Lydekker a till 
adhere* to the modified version of Blanford 'b nomedature he had adopted (see P.Z. S* Dec. 
1^08, p. U411 on the pretest that it was justified by duration of use. This argument, coming 
from the author who had substituted the practically unknown and never previously adopted 
name Urotragus for the familiar term Ktmaa is u little quaint. Moreover, although 1 
should not admit that the argument had any validity, eveu if true, it happens to be demon¬ 
strably untrue. For Capricorn™ was used exclusively for tbe Serows in 1880, whereas 
Nomorhedua wsb not used exclusively for them, so fares I have ascertained, until 181)1, 
Even if, as 1 snspeot, Mr. Lydekker relies upon “ frequency ” instoad of “ duration ” all that 
I can say is that the statement may be true or false. I take it that Mr. Lydekkor will no 
more attempt to substantiate it than I shall to disprove it by counting the number of times 
that Capricwni* and Nwmorhedus have been applied exclusively to Serows in zoological 
literature ; but 1 have a shrewd suspicion that Capricornis would come out a long way 
first since it was used over and over again, in the sense in which I have used it, by that 
moat voluminous writer Pore Heude in the nineties of the last century. 
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Game of India, the two volumes to which they are most likoly to have 
access for reference. In this paper, therefore, as in my previous ones, 
I follow Gray in (railing the Screws Capricornis and the Gorals 
Nmmothedua . With regard to the generic name Budorcas for the 
Takins there has happily been no difference of opinion amongst authors. 

Genus Budorras, Hodg. 

Hodgson, Journ. Asiatic Soc., Bengal, xix, p. (55, pis. I—III, 1850 ; 
A. M. Edward’s Rech. Mamm. 

A large heavily built aberrant genus of 4< goat-antelopes ” which by 
the structure of the skull seems to be an exaggeration rather of the 
Goral ( Noemorhedus) type than of the Serow ( Capricornis ) type. As in 
the Goral, for example, the lace-gland is absent, and the Jacrymal hone 
has no pit for its lodgment. Moreover the upper portion of the maxilla 
between the upper end of the promaxilla and the Jacrymal is 
much narrowed and forms no decided sutural union with the nasal, 
although almost in contact with it ; the nasal itself projects fairly 
forward from its deeply emarginate suture with the frontal which is 
separated from the maxilla by a narrow space occupied by a piece of 
the Jacrymal. In other particulars, however, the skull differs con¬ 
siderably not only from that of the Goral but also from that of the 
Serow, the differences being chiefly due to variations connected 
with the exceptional size and shape of the horn. Thus instead of 
forming a continuous curve with the frontal and occipital regions as 
in the other two genera mentioned, the area between the horns is 
elevated to form a stout, strong crest, which descends vertically behind 
them in the direction of the occipital ridge. From the sides of this crest 
arise the horns which are thickened and nearly in contact at the base 
where they move outwards, downwards (or forwards), then take an 
abrupt curve upwards (or backwards) in the same direction as the plane 
of the face. Viewed from above also the outline of the skull is more 
Goral-like than Serow-Iike owing to the prominence of the orbits 
making a constriction in front of them, and this is followed 
by another constriction of the maxilla just in front of the upper 
row o i cheek teeth. The shape of the head follows that of the 
skull, the nasal region being high and erected and the mouth 
heavy with thick lips. The legs are remarkable for their stout¬ 
ness, especially those of the front pair, the portion below the knees 
being exceptionally short and thick; the hoofs are broad ami the 
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faiseJioofs large; the baok is narrow and the abdomen full. The 
tail is short, broad and bushy. Although the resemblances in 
external form between Takins, and Serows is obscured by the great 
thickness of the legs, which are exceptionally short and stout below 
the knee in the Takins, nevertheless there is an unmistakable similarity 
between the two in attitude and general form. They stand straight up 
on the legs with the fetlocks and hoofs almost in line with the cannon 
bones above them. The head is carried normally with the neck 
nearly in lino with the back, and the line of the back is broken by the 
slightly elevated withers and by the arch of the spine which rises in 
the middle of the baok to about the height of the withers. From that 
point however the baok slopes right away down to the root of the tail, 
the croup being very low and the tail set on nearly on a level with the 
lower edge of the neck when the latter projects forwards. This gives 
to the hind quarters a characteristic look of weakness which is 
enhanced by the “ cow-hacked 99 appearance of the hind legs and by 
the suggestion of dragging about these limbs as the animal walks. 
Heavily built and entirely lacking the lightness of limb and body to 
which Serows and Gorals owe their activity, Takins are slow and delibe¬ 
rate in their movements and both ascend and descend rocks in a 
ponderous manner without any of the spring observable in mountain 
goats and antelopes. Those features, however, which, apart from the 
horns, detract most, from their likeness to Serows and Gorals are the 
ears, which, instead of being long and as has been expressed donkey- 
like, are quite short and broad with a nearly semicircularly rounded 
upper rim and a much straighter lower rim. Finally the muzzle, 
instead of being bare, slimy and wet above, at least half way back to 
the corner of the nostril, is covered with short hair above, onlv the 
front of it and the ami round the nostrils being naked. Almost exactly 
similar differences exist between the muzzles of yaks and others of the 
ox-tribe. It seems probable that the hairiness of the muzzle is 
associated in these two otherwise widely dissimilar ruminants, with life 
at high altitudes where the snow in winter has to be scraped away to 
get at the vegetation beneath. 

The above given description of the shape of the Takin has been 
taken from observation of a living animal, the first brought alive to 
Europe, which was presented to the Zoological Society by Mr. Claude 
White, O.M.Z.S., through whose instrumentality it was procured in 
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Bhotan. If the description be compared with some published plates 
representing the fall figure of the animal a useful object lesson may 
be learnt regarding the futility of the efforts to depict the real appear¬ 
ance of an animal from a flat or mounted skin. For instanoe in the 
Proceedings of the Zoological Society, 1853, pi. XXXVI, Wolf 
represents a Takin as a noble looking beast, full of fire and spirit 
with a magnificently carried head, while in quite a recent number 
of the same periodical (1908, pi. XLIII), there is a figure of the 
animal which politeness permits one to describe as a ludicrous 
caricature. Very much better is Milne Edward's figure in his classic 
work Recherchers des Memiferfes, pi. 74. Indeed so good in the 
main is this illustration that one cannot but surmise that it was taken 
from a sketch ot the living animal submitted by Pore David, its 
discoverer, to the French zoologist. 

Young Takin sometimes differs considerably from the adult in 
colour. In the species described by Milne Edwards for example, 
namely B. tibetavus , while the adult bull is mostly a golden yellow 
and the cow grey, the young is fairly uniformly reddish brown, 
the pale tint being gradually acquired with growth. The heavy thick 
set build, however, is ub manifest in the calf as in the full grown 
animal. The horns begin to arise, as in cattle, wide apart towards the 
angles of the forehead and grow upwards and slightly obliquely out¬ 
wards for several inches before beginning to show traces of an out¬ 
ward bend at the base, which is the first indication of the curvature 
characteristic of the adult. This process was observed in the ytfung 
Bhotan individual now living in the Zoological Gardens in London. 

The two species of Takin that have been hitherto distinguished 
differ as follows :— 

a. Hoad for the most part dark brown or blackish 
with no definite and isolated black patch on 
the nose below the eyes ; horns not distinctly 
ridged in the adult and showing an abrupt up¬ 
ward curvature . laxmlyr* 

h . Head yellow or grey with a very definite and 

isolated black patch upon the nose below the * 

eyes; horns, sometimes at ail events, distinctly 
ridged in the adult and more evenly and less 
angularly curved »•» ... ... ■ ... tibetmm* 
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Budormr taxkolor , Hodgson. 

Hodgson, Jonrn. Asiatic Sooiety, Bengal, XIX, pp. 65-75, pis* 
I—III, 1850; Hume, Pro. Zool. Society, London, 1887, p. 485, 
figs. 1-3; Blanford, Mamin. British India, p. 515, 1891 : Lydekker, 
Pro. Zool. Society, London, 1908, p. 796, fig. 168 : and of other 
authors. 

The colour of this species is evidently subject to a good deal of 
variation. According to Hodgson the entire body both above and at 
the sides is yellowish grey, thus suggesting the name “ laxwolor ” or 
badger-coloured ; but the quantity of grey is variable, the whole 
animal being sometimes uniformly black owing to the absence of the 
grey, which results from the basal two-thirds of each hair being of a 
straw tint with the apical third black. The whole of the head and 
neck, the greater part of the belly, the tail and legs are black. It 
seems probable that the difference in the body-colour Hodgson points 
out is of a seasonal nature. The newly growing hairs showing only 
their apical third would give a black appearance to the pilage, but as 
the basal pale portion appeared gradually above the surface of the 
skin the colour would become at the same time more and more 
yellowish. This suggestion is borne out by Hume’s account. He 
says the black or blackish heads are constant from kids to the 
largest males and females; but in some cases the body is yellowish 
dun, almost as in Milne Edward’s plate of B, tibetanm , while in others 
it is deep reddish brown with a great deal of black intermingled, and 
sometimes intermediate shades occur, Hume adds that in his opinion 
these differences are not due to age or sex but to season. Both Hume 
and Hodgson agree that there is no sexual dimorphism in colour, 
the male and female being alike in this respect. 

In the mounted male specimen in the British Museum the head 
as far back as a line lying behind the horns and ears is blackish 
brown; while the whole of the neck both above and at the sides, 
the withers and buck half way down the sides and the croup are 
yellowish tawny or fawn, the tail, the outside of the thigh, the lower 
half of the body and of the shoulders, and the legs are blackish 
hrowrii There is in this specimen a dark spinal stripe extending from 
the occiput, to the root of the tail; but whether the spinal stripe 
always extends as far forwards as in this example there is not 
sufficient evidence to show, 
e 
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The coat is thick and longish and clings to the body, being no¬ 
where distinctly woolly. On the body it measures, according to Hodg¬ 
son, from If to 2 inches in length and in the males it forms a distinct 
orest, along the throat, about 8 inches in length, and grows on the 
gullet in the form of a beard, ft or more inches long. The height at 
the shoulders, according to Hodgson, is 42 inches in the male and 36 
inohes in the female. In both sexes the length of the head from 
between the horns to the nose is rather less than half the height at 
the withers. 

The horns vary considerably in length us the following table 
shows:— 


1 Length 

ftlOUg 

Basal 

Circum- 

Between 

Tip*. 

Hex. 

i 

Authority. 1 

Curve. 

ference. 



2- r i 

n 

>4 

& 

Ward (largcKt recorded), ! 

24 } 

22} 

12jf 

w 

12? 

i) 

6 

( Hume. 

22 

|{ " ,i 

<? 

) ; 

i 

20 

12 

12 

* 

i 

Hodgson. 1 


! 11 

i is 

S 

Ward (smallest recorded, but 

1 


i 

1 


doubtful for the race). 

Hi] i 

9 

!} 4 

9 

' 

i 

Hi | 

9* 







► Hume. 

Hi 

10 

\\ «? 

? 

! d 

l(i 

10 

ji 

1 i 

i 

Hi 

i 

9* 

i '4 

!. 

9 

1 

Hodgson. 


It must be added that the smallest horns recorded in the table above, 
as measured by Hume, were regarded by him as belonging to younger 
males than those of the larger size. There can, I think, be little doubt 
however that they belonged to females. Hume was evidently 
puzzled by the growth stages of the horns in this genus, for a 
frontlet he figured under the belief that it represented the horns of a 
fine old female, seems to have belonged to a subadult animal with the 
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horns more widely separated at the base than in the other frontlets 
known to him and without the marked thickening on the brow and 
muoh less sharply recurved. Hume did not believe that horns oi 
this type could be converted by growth into those of the other type ; 
but he was not aware that precisely analogous changes take place with 
growth in the horns of gnus ( Oonnochoetes ). 

In his recent paper on Takins, published in 1908, Mr. Lydokkor 
relied for particulars of Mishmi Hill species mainly upon a stuffed 
specimen in the British Museum, and did not apparently consult 
Hodgson and Hume for information as to the colour and other charac¬ 
ters. He says, for example, that the precise shoulder height is not 
ascertainable, although Hodgson records it for both sexes. And one 
of the characters cited as distinguishing the Mishmi Hills species 
(J5. taxicolor) from the Sze-chuen form (/?, tHxtanus) is the absenoe of 
distinct beard in the male of the former. Hodgson on the contrary 
expressly says that there is a distinct mane along the throat and a 
heard 5 inches long in the male, and this is shown not only in the 
plate accompanying his description but also in the plate by Wolf, 
published by Gray (Pro. Zool. Soc., Loud., pL XXXVI). 
His description of the colour too applies only to one specimen and 
gives no idea of the variation with respeot to this character upon 
which both Hodgson and Hume lay stress. Moreover, although he 
says the horns are stouter in B. taxicolor than is B. tibetanm, 
measurements given by Rowland Ward hardly substantiate the state¬ 
ment, as may be seen by comparing the dimensions of those horns 
of J9. tibetanm recorded below with those of B. taxicolor mentioned 
above. 

The two forms indeed are not nearly so distinct from one another 
as Mr. Lyddeker’s descriptions would lead one to suppose, and 
it is quite possible that Milne Edwards was after all right, in regarding 
them merely as local races of one and the same species. 

As a local race of Budorc.au taxicolor , Mr. Lydekker has reoently 
described the Takin from Bhutan, naming it B. taxicolor whitei 
in, honour of its discoverer, Mr. J. Claude White, C. M. G. (The 
Field, 1907, p. 887 • Pro. Zool.Soo., London, 1908, p. 798, fig. 170). 
According to the describer the chief claim to distinction of this race 
rests upon the smaller size of the horns. In the skull of an old 
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bull for example Mr. Lydekker judges that the horns would not 
have measured when unworn more than 15 or 16 inches along the 
curvature, whereas in the male of the typical form the length is from 
about 20 to 25 inches. As the skulls figured by Mr. Lydekker show, this 
difference in length depends uj>on the greater shortness of the basal 
horizontal position of the horn in the Bhotan as compared with the 
Assamese Takin rather than in the greater shortness of the recurved 
terminal portion. For instance in the skull of the Assamese Takin 
figured the extreme length of the basal horizontal portion is just 
about equal to the greatest, inter-orbital width of the skull, whereas 
in the figured skull of the Bhotan specimen, the basal horizontal 
portion of the horn is markedly less than the inter-orbital width of 
the skull, this inter-orbital width being approximately the same in the 
t wo skulls. Skulls of young males and females of the Bhotan Takin 
are correspondingly smaller. 

Unfortunately detailed comparison between the skulls of the two 
raoes was not possible. The two agree, however, in general colora¬ 
tion, in the darkness of the head and the extension of the spinal 
stripe from the occiput to the tail. In a young female presented 
to the Zoological Society by Mr. J. Claude White and now living in 
the Gardens in Regents Park, the coloration is practically the same 
as that of the adult bull of tin* Assamese species mounted in the 
British Museum—the specimen from which Mr. Lydekker’* concep¬ 
tion of the coloration of the typical form of B . tawkolor was derived— 
except that there is quite a considerable amount of yellowish brown 
hairs on the forehead and cheeks, so that there is no sharp line of 
demarcation between the colours of the head and the neck, such as is 
seen in the stuffed example in the British Museum. Whether this 
difference holds good in all cases it is impossible to say without further 
material wherewith to check it; but considering the great variation 
in colour exhibited by the typical Assamese Takin, it would be rash 
to assume constancy in all cases for the coloration of the head noticed 
up to the present time only in one young female specimen. 

Budorcas tibetanm , A. M, Edwds. 

Budorcas taxiida tibetanm , A. Milne Edwards, Recli. Mamm./p. 
367, pis. 74-79, 1374. 

Budorcas sinensis, Lydekker, in Rowland Ward’s Records of Big 
Game, p. 350, 1907, and in Pro, Zool. Soo., London, 1909, p* 795. 
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Budomas taxwolor mitchelli, Lydekker, The Field, 1908, ]>. 790 : 
uL Pro. Zool. Soe., London, 1908, p« 797. 

Btuloreas tibetanus , Lydekker, lac cit , p. 797. 

(Colour of the adult male a rich golden yellow in summer and grey 
in winter on the head, forequarters and over the greater part of the 
body, though clouded here and there with iron-grey, and passing into 
iron-grey or nearly black upon the limbs both externally and internally. 
Ears and tail blackish ; a large black patch covering the lower 
portion of the muzzle below the eyes. A dark spinal stripe extends 
backwards from the withers. The female resembles the male to a 
great extent, but instead of being golden yellow, the colour 
is decidedly grey. Overlooking the fact that Milne Edwards 
described the female as grey, Mr. Lydekker described the grey 
Sze-chuen Takin as a distinct race under the name Jhulovea* 
taxicolor mitchelli It should he notioed that the figure o! the type 
published by Milne Edwards represents the legs as black from above 
the knees and hoofs, whereas in the specimens in the British 
Museum above described they are iron-grey. There is, however, no 
properly localized material to show whether this difference 1ms anv 
systematic significance or not. A further point is this. The skull 
ot the Sze-chuet) Takin figured by Mr. Lydekker in 3 908 (1\ Z. S., 
1909, fig. 1G9) Is very different from the one shown in Milne 
Edward’s work (pi. 77) ; the orbits especially and the angle of the 
maxilla being much more prominent. This, however, may perhaps be 
accounted for by the difference in age of the two animals, Milne 
Edward’® being much the younger of the two. Lastly, Mr. Lvdekker 
rightly says the horns of the examples of this species in the British 
Museum are more slender than in t lie Mislimi Hills species V. taxicolor. 
But the measurements given by Howland Ward hardly support the 
view that the horns of all Chinese and Tibetan specimens are thinner 
than in Assamese examples. 

The greatest circumference, for instance, in three, specimen* from 
Kansu in China and from Tibet, one of the latter being Pare 
David’s specimen in the Purls Museum, ore 11$, 11$, whereas the 
much larger number of measurements taken from Assamese material 
show the average circumference to be somewhere between 11 ami J2j { , 
one, perhaps a female, being 10g and only one reaching 13. Hence 
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the difference is not very great, even if it exists at all—a toot which 
suggests that the specimen of B. tibetanus in the British Museum 
which Mr. Lydekker ,and I have described, would seem to be an 
example with exceptionally thin horns. The annexed figure of 
the frontlet and horns of this specimen shows not only that the 
horns are thinner, more arched and more distinctly ridged in 
B. tibe tanas than in B. taxkolor , but that the skull itself is consider¬ 
ably narrower in proportion to its width in the former than in the latter. 

The full measurements given by Ward are as follows :— 


Length along 
curve, 

Buaal 

circumference. 

Between 

tips. 

Locality. 

Sex. 


ii* 

uj 

Kaunu (China) 

s 

19} 

121 

12* 

Tibet . 

i 

19} 

11* 

13} 

M •** 

& 


The name smentis which figures in the synonyms of B. taxkolor 
appears in print for the first time, so tar as I know, in Howland Ward’s 
Records ot Big Game, 11)07. Since it is there accompanied by measure¬ 
ments, the name must stand if the Takin from the locality mentioned, 
namely Kansu in China, proves to be racially separable from the one 
Milne Edwards described. Mr. Lydekker, however, says that the 
example in the Tring Museum to which the name sinensis was first 
applied is identical with the Ssse-ohuen specimens he saw described 
and figured in 190fi. If this be so, and if the differences above 
mentioned that undeniably subsist between the figures und descriptions of 
the animals described respectively by Milne Edwards and Mr. Lydek¬ 
ker turn out to be of systematic importance, sufficient to justify 
n,miin»l reooguition, the name sinensis will have to be retained 
for those specimens examined by Mr. Lydekker whioh were shot 
by Mr. Brooks in Sse-ohuen and are now exhibited in the British 
Museum, as well as for the type in the Tring Museum from Kansa. 

A cco r ding to Milne Edwards the young of this speoies is 
brownish red and gradually assumes the pale tint of the adult with 
advancing years. 
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These Takins live in Sze-chtien on very steep and wooded slopes 
of the highest mountains and only leave them at night to feed. In 
winter they ascend to the very elevated and treeless summits where 
coarse dry grass is found in abundance on the slopes exposed to i** 
sun. Although usually found alone or in small troops, it seems that 
in June they collect together in larger numbers^ The voice is a deep 
bugle-like note, and the alarm ary is a loud whistle through the nose. 


(To be continued.) 
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NOTE ON THE SEROW (NCEMORHEDUS BUBAL 7- 
MJS) FROM THE CffUMBl VALLEY. 

BY 

Captain P. M. Bailby. 

♦ 

(With a Plate.) 

The throe photographs of So rows on Plate B were taken in the 
Ohumbi Valley where the animal is not uncommon. 

No. 1 is of a young animal captured on lGth duly 190b. I was 
only able to keep it in captivity for a short time as it escaped. 
Nos. 2 and 3 are of an adult male captured on the 22nd April this 
year .This animal only lived for two days and was very wild and 
dangerous, making sudden rushes at any one who approached, and 
striking with his horns which were very sharp. The photographs 
show the characteristic attitude which this animal adopts : the legs 
appear to be sprawling about, the clefts in the hoofs are much opeued, 
and the head is thrust forward with the horns lying back along the 
neck. The skin and skull of the animal in the photograph has been 
given to the Edinburgh Museum and a description of it by Mr. 
Pocock, is to appear in this journal. The following are the 

measurements of this specimen :—Hoad and body f>2 ;/ . Tail without 
end hairs ear G^", height at shoulder 34". 

On the 2Gth June 1907 an adult female was captured, which 1 was 
able to keep for about a fortnight, after which she died when giving 
birth to a single young one. This animal although it would eat from 
the hand was also very dangerous, and it was unsafe to approach 
within reach of its tether. The three Screws mentioned above were 
captured at an altitude of about 10,000 feet. The Tibetan name for 
the Serow is “ Gya-ra.” 



Jours, Bombay Nat. Hist. Soc. 


Plate B. 



8. 







WOTS! UPON THE SKIN AND SKULL OF A SEBOW OBTAINED 
BY CAPT. F. BAILEY AT OHUMBI IN TIBET. 

BV 

R. I. Pocock, F.L.S., FJZ.S., 

Superintendent of the Zoological Society's Gardens, London. 

At the request of Mr. W. S. Millard and of Capt. F, Bailey I examined, at 
Howland Ward’e in Piccadilly, the aldn and skull of a Serow obtained by 
CJapt, Bailey at Chumbi, near Sikkim, at an altitude of 10,000 feet,and now, 
I understand, exhibited in the Edinburgh Museum. Although the animal 
appears to me to belong to the same raoe of Serows as the form described by 
Hodgson from Nepal as Ant Hope thar, remains of Serows so seldom come to 
hand for examination that I think a descriptive note of the characters of 
this animal is worth publishing. I may add that there is an example of 
Serow in the British Museum from Sikkim which was procured by Dr. Blan- 
ford. This animal was oorrectly identified by Blanford with Hodgson’s 
species and presents practically the same features as Gapt. Bailey’s example, 
except that the belly is not white along the middle lino. I have reason to 
think this difference may be a matter of age. 

According to the paper I recently wrote upon the Serows of the Himalayas 
and Straits Settlements, Capt. Bailey’s specimen should be called Capricorns* 
Sumatraensis thar ; or if any one prefers to regard the Himalayan Serows as 
specifically distinot from Sumatran and Malaccan Serows, it may be called 
more shortly Caprinornit thar. 

Prevailing colour black on the head, neok and body, the basal portion of the 
hairs on the body and the posterior part of the mane white, towards the belly 
and on the onteraide of the thighs the black passes gradually into rufous 
brown ; a brownish tinge on the backs of the ears and on the sides of the 
upper lip. The front of the upper lip and the chin white; the white of the 
ohin passing a short distance back along the lower edge of the jaw but not 
Continued nearly as far as the throat patch which consists of a pair of white 
spots. The black on the shoulders is oontinued down the onteraide of the 
foreleg nearly to the knee. Similarly the rufous black hue of the onteraide of 
the thigh up to the root of the tail extends down the onteraide of the hind- 
log to the hock. The legs below tbe knees and hooks both outside and 
inside are dirty white; on the hind leg the white of the innewide extends 
upwards to the gioin and involves also the front of the leg below the stifle 
(knee) joint; innewide of foreleg also whitish up to the breast. Middle line of 
belly and abort and the whorls of hair on the breast white. Tail black with some 
grey hair, 

CppC Bailey haa kindly supplied me with the following dimensions of the 
animal before it was skinned 

Height at shou der ... -... . 34 inches. 

Length of body and head ... ... ... gg 
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' Length of tail (without end hair) ♦*• • 4$ inches. 

Length of ear ... -.* 6f „ 

Skull belonging to the low, flattish type characteristic of Nepalese Serows, 
owing to the transverse and longitudinal flatness of the frontal bones above the 
orbits. The following are some of its dimensions in millimetres (25 mm. 

1 inch) as compared with those of a skull from Nepal:— 


— 

Chumbi. 

Nepal* 

Length from basi-ooeipita) suture to top of premaxillee ... 

236 

241 

Width across zygomata . 

118 

128 

„ „ maxillso .! 

87 

98 

„ between orbits .| 

75 

87 

Length of frontals along middle line . 

105 

105 

„ of nasals along middle line. 

88 

93 

Width across nasals . 

40 

47 

„ „ premaxillaj (maximum) . 

50 

61 

Height from alveolus of molar* to top of frontal.. 

90 

94 

„ „ „ premolar 8 to top of nasal 

78 

84 

Length of cheek teeth .. 

94 

87 

Median length of palate . 

164 

167 

Width of palate between last molar . 

55 

52 

,, „ „ front premolars ... 

34 

38 

Width of last molar.. 

13 

16 

Length M ... ••• ... ••• »«. ... 

20 

20 


The horns measure 186 mm. («« 7^ inches) in length and 120 mm. (— 4{• 
inches) in basal circumference. 

These measurements Bhow certain differences between the two skulls, but only 
such as are 1 think attributable to individual variation or to age. Thus the 
greater length of the cheek-teeth in the Chumbi specimen which is smaller in 
almost all respects than the Nepal example is I believe a matter of age. Again 
it will be noticed that although the posterior width of the palate is greater in 
the smaller skull, the width of the last molar is correspondingly less, so that 
the measurement taken to include the molars is almost the same in the two, 
the truth 1 think being that the molar increases in width up to a certain point 
of course with age and the palate correspondingly decreases in width. The 
flatness of the skull above alluded to is well shown by the measurements taken 
from the alveoli of and pm* to the summit of the front&ls and nasals in a 
vertical line above them. If these be compared with similar measurements 
yielded by a skull of Rodon f s fterow from Chamba iu the Punjab and of the 
Kashmir Serow from Pir Punjab (see my paper/P. 25.8., 1908, p. 189) the value 
of the difference will be appreciated. 
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NOTES ON SNAKES COLLECTED IN UPPER ASSAM. 

BY 

Major F. Wall, i.m.s., c.m.z.s. 

Part II. (With a Plate.) 

(Continued from page 623 of this Volume .) 

Coluber prashms ("Blyth ). 

I had one specimen sent to me from near Jaipur (Namsang).* The 
ventrals and subeaudals were 191+102, Anal divided. The soales 
were 19 anteriorly and in midbody, 15 at a point, two head-lengths 
before the anus. 

(Mutter radiatus (Schlegel). 

One killed by some Assamese boatmen was called by them u goom 
phittiI collected 41 specimens, of which 11 were from Sadiya, 2 
from near Doom Dooma, aud the rest from Dibrugarh. Of 25 
specimens sexed 18 were 9 and 7 $. My largest were 9 C'-Of' 1 , and 
$ &-(F. Not only is the colour of the soales remarkable in this 
snake, but also that of the skin. The head in life is usually a copper 
colour, or a hue not unlike that of dried orange peel, and this merges 
to a duller tone on or dose to the neck. Anteriorly the body is adorned 
with black longitudinal stripes, usually three in number on each side, 
and progressively narrowing from above downwards ; the lowest often 
interrupted. In a slough I fouftd 1 noticed that these black marks 
were faintly visible. The skin at this situation is chequered as shown 
diagrammatically in the attached figure. The shaded squares are pitoh 
black, squares A are a pale blue-grey, and square B bright yellow. 

The effect is very striking. The tips 
of the tongue are black. On the 27th 
April two were reported as having 
been seen in company playing to¬ 
gether. One, the 9, was killed and 
proved to be gravid, the eggs being nearly matured. This is yet 
another instanoe of the conjugal attachment of snakes, which has 
come to my knowledge of recent years. The secretion of the anal 
glands is ochraoeous in colour. 

One specimen brought in was bleeding profusely from the mouth 

* 8«e remarks on this locality under Trachitchium monticola. 
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nd on investigation I found two blank leeches in the oral cavity. 
This snake takes readily to water, and on one occasion my wife and I 
watched a large one swimming the river towards us. It breasted the 
onrrent and though a strong flood was flowing, kept its position very 
well, faoing obliquely np stream, and making for a tangle of bush. 
On another oooasion a gentleman watched one swimming towards his 
boat from across the river, and when confronted by the boatmen, it 
proceeded to contest the right of way, and by its trnoulenae lost its 
1 ife. My informant said that when it landed it raised itself, and ex¬ 
panded the neok in a contrary direction to that of the cobra, and was 
very strikingly handsome. It is infested with the same parasite that, 
afflicts the Tropidonotw piuiator and slolattu , i e., the larval tapeworm 
(Pterocercui sp.). 

Other events, eto., of interest are bb follows:— 
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V 
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May 2nd 
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4' 9" 

Ilf" 

m 

H8 

Killed in native house. 

» 11 th 

9 

6'-2*" 

12" 

2.13 

94 


* 16th . 
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4'4" 


248 


Tail imperfeot. Contained 5 







eggH*+?), Hi" + ii". 

,, 24th . 
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248 
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„ 8rd . 
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.. 8th . 
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16th 
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... 


•• 

Tail incomplete Contained 7 


9 

5'-8" 
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„ 26th . 

1'wO" 
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Contained 9 eggs, 2" to 2f" 
lOlig. 

. 27th . 
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5'-3" 

... 

•• 

... 

July i2th ... 
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228 
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Date. 

I 

1 

s 

ra 

to 

3 

1 

1 

Kkmarkh. 

1907 

July 26th . 

$ 

4'-ll$" 

lir 

244 

92 


Ocl. 27th. 

s 

6'-0" 

1M" 

••• 

... 


„ 28th . 
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&'-6*" 

l'-0£" 

250 

89 


i 1908. 

| Peb. 16th. 

9 

6'-0* w 

ur 

240 

85 


| „ 18th. 
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5M)£* 

! nr 

236 

88 


j March 26th . 

9 

6M0*" 

... 

... 

... 


i April 13th . 

9 

6'.og" 

v-H" 

... 


Contained 12 eggs 4" 

May 21st. 

9 



... 


Tail incomplete. Contained 
8 euge 1 jf" long The first 
and last 2 long. 

Oct. 22nd . 

S 

5'-7" 

... 

... 

• we 

Killed in a stable. Hair of 
a small mammal in the 
stomach. 


Colvher pnrphyracevs (Cantor). 

Two specimen*; one from Sadiya and one from Namsang, near 
Jaipur. Both qnite typical. 

Dendrophit pietus (Gmelin). 

I obtained one $ specimen of what I think there oan be no doubt 
ia this species. The anal is divided, the ventrals 195, and aoetals 15 
anteriorly and in midbody, 9 behind at a point two heads-lengths 
before the vent. 

Dendrophit proarehos (spec, nov.) 

1 collected 24 specimens of a snake of this genus which is certainly 
entitled to rank as a distinot species hitherto not described. With the 
exception of one from Sadiya, one from North Lakhimpur (Dejoo) 
and one from near Doom Dooma, all were obtained around Dibrugarh. 

The species is extremely like pietut, but differs in having the anal 
shield entire and in the dentition. In no other species of this or the 
nearly allied genus Dendrelaphit is the anal undivided. I have prepared 
two skulls and the dentition is as follows. Maxillary 27 to Sb teeth. 
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the last 8 very distinctly enlarged, even I think more so than in pictas* 
Palatine 15 to 16. Pterygoid 24 to 27. Mandibular 25 to 28* 



I have 8 skulls of D . pictu$ y all from Eastern Himalayan specimens. 
In these the maxillary teeth are 20 to 21, the palatine 13 to 14, the 
pterygoid 21 to 26, and the mandibular 21 to 22. From these data 
it will be seen that proarchos differs very considerably from piotue, 
especially as regards the maxillary and mandibular teeth. I tabulate 
the specimens as follows:— 


1 

i 

i 

l 

Eh 

i 

i 



Scales 

1 

& 

Id 

|i 

il 

Ij8 

3 

3 

X 

*i 

11 

1907 









May 4th. 
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„ 29th. 
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a'41J w 

1 # -4 W 
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John Ut. 
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15 
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... 
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, 16th. 
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4'.04* 
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... 
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15 
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., i6th. 
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... 

•** 

•M 

... 
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... - 


Remarks. 


On the roof of a 
house. 


Contained 7 eggs, 1J" 
to IK". 


Tail imperfect, k 
gecko inthe stomach. 
Contained 8 eggs, 
to long. 







NOTES ON SNAKES COLLECTED IN UPPER ASSAM. 829 


J 






Scales. 








1 • 


1 


' • 





JU 

fi 



Kkmaxiks. 
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Oct. 14th. 
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148 
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15 
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• „ 2f,tb. 

9 

4'-0$" 
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»*• 

15 

15 
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Tail slightly imper- 
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feet. 

J 1908. 










Feb 16th. 

9 

8'-4 " 


195 

142 

15 

15 

9 

3 postoculars on both 

i 








! sides. 

IMar. 11th, 

9 

3'-7i" 

l'.2j" 

186 

1 

143 

15 

15 
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: „ 26th. 
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9 


... 

187 


15 

15 

; 

9 

Tail incomplete. 

i A.pril 13th, 

i 

$ 

2'-8*" 

o^i" 

i 

Ml 

... 

15 

15 

9 


| May 8th... 

9 

2'-10J" 


*«• 

: 

Ml 

15 

15 

9 

i 


1 Sept. 22nd. 

9 


i 

192 

*•* 

15 

15 

9 

Tail incomplete. 

jOot. 24th. 

i 

9 


... 

187 

... 

15 

15 ! 

9 i 

j 



Dendrophis yorei (spec, nov.) 

(Figs. 1 to 8 of Plate). 

1 acquired two specimens oi' a new species of Dendrophis. One of 
the types 1 sent to the British and the other to the Indian Museum. 
The first specimen I had sent to me by Mr. 0, Gore from Jaipur 
(Namsang).* It was a 9, measuring 2 feet 8$ inches, the tail account¬ 
ing for 10$ inches. The second was from near Dibrugarh (Atabari), 
and was 2 feet 4$ inches, the tail (8 inohes) being imperfeot. 1 found 
a gecko in the stomach. 

Description, — Rostral .—Touches 8 shields, the rostro-internasal and 
rostro-nasal sutures subequal, and about twice the rostro-labial. 
Internasals .—Two • the suture between them $ to that between the 
priefrontal fellows, | to equal to the internaso-prafrontals. 
Praefrontal. —Two ; the suture between them rather greater than , the 
prsfronto-frontal ; in contact with the internasals, postnasal, loreal, 
prseocular, supraocular and frontal. Frontals —Touches 6 shields ; the 

* for remark) an thi. locality ms TrachUchiwn montincla. 
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ftonto-supraoculars more than twice the fronto-parietals. Supraocular*. 
—As long as and rather broader than the frontal along a line oonneoting 
the centres of the eyes. Nasals. —Divided; subequal; in contact with 
the 1st and 2nd supralabials. Loreals. —One ; as long as the two nasals. 
Prosoeular»,—IJm, nearly touching the frontal. Eye. —Large, equals 
ita distance to the anterior edge of the nostril. Posiomlars .—Two. 
Temporals. —One anterior. Supralabials. —8, the 4th and 5th touching 
the eye. Infralabials.—'6, the 6th very long, equalling the 4 preceding 
shields taken together ; in contact with 2 soales behind. Sublingual*. — 
Two pairs, the posterior longer than the anterior ; and in contact with 
the 5th and 6th infralabials. Ventrals. —193 to 199. Anal. —Divided. 
Subaaudals .—132 f (perhaps very slightly dookedp Costal s. —Two 
heads-lengths behind the head 13, midbody 13, two heads-lengtbs before 
the anus 11, The rows reduce to 11 by a coalescence of the 4th and 
5th rows above the ventrals. Vertebral*. —Very well developed, 
as broad as long in midbody, as broad or broader than the last row. 
Body. —Cylindrical. Colour v—Very like pictus. Dorsally bronze-brown 
ending abruptly in the middle of the penultimate row, the overlapped 
margins of the soales a bright sky-blue. A lighter vertehral stripe. 
Belly, ultimate and lower half of penultimate rows greenish opales¬ 
cent. Head ruddy-brown above with a well defined black postooular 
streak oontinued on to the forebody. Lips and chin greenish- 
opalesoent. Dentition. —For fear of damaging the specimens, 1 only 
investigated the maxillary teeth. 1 oounted 20 on the right side, the 
last 2 or 3 of which appeared to be slightly longest. 

Dendrelaphis biloreatiu (Wall ). 

The type speoimen, the only one collected, came from Sadiya, and 
was described and figured in this Journal (VoL XVIII, p. 273). It is 
now in the British Museum, 

Simotes albocinctus (Cantor). 

Nine specimens oams to bag. Three were from near Dibrugarh 
(Maijan and dreenwood Estates), one from North Lakimpnr (Dejoo), 
one from near Tinsukia, three from Sadiya, and one from near Jaipur 
(Namaang;, all of these belonged to variety typioa (A of Boulengsr’s 
Catalogue). In the Jaipur specimen the suboandals were 47, in the 
one from Dejoo 49, and in the one from Maijan 50 (Boulenger 51 to 
60 ). A 9 measuring % feet 5£ inohes (the tail imperfeot4 inches) 
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was gravid on the 10th of July and contained 8 eggs. The supra- 
labials were a, the 4th and 5th touching the eye in one specimen. 

Sbnotes violaceu* (Cantor). 

Only two examples were obtained, one from near Tinsukia, and one 
from near Halem (Baroi). Both belong to variety D of Boulanger's 
Catalogue (Vol. 11, page 228). In both the ventrals and snboaudals 
were 177 +■ 31 (Boulenger: snboaudals 38 to 41). In one there 
was a small median prefrontal. 

Oligmdon dorsalis (Gray). 

A single specimen was sent me by Mr. Gore from Namsang, 
W. Jaipur. This was a 9 12f inches long, the tail being 1 £ inches. 
The ventrals wore 178 and the suboaudals 29. The scales two lieads- 
lengths behind the head were 15, in midbody 15, and two heads- 
lengths before the anus 13, as is usual in this species. 

Sub-family—Homalopsuwe. 

Hypsirhina enhydris (Schneider). 

One specimen from Dibrugarh was brought in to me, a $ 1 foot 10 
inches long, the tail 5£ inohes. It agrees with variety B of Boulenger’s 
Catalogue* (Vol. HI, p. 7). The ventrals and snboaudals were 
153 *f- 74. The costals were in 23 rows at a point two heads-lengths 
behind the bead, 21 in midbody, and 20 at a point two heads-lengths 
before the anus. The 3rd und 4th rows above the ventrals blended at 
both steps reducing the rows from 23 to .! 9. 

Sub-family—.Difsadomorphin.*. 

Dipsadomorphus gokool (Gray). 

I got four examples of this uncommon snake, three in Dibrugarh, 
and one from North Lakimpur (Dejoo). One of these was brought 
alive, and behaved just like others of the genus with which 1 am 
acquainted. All are very plucky snakes. This one coiled itself in the 
typical figure of 8 fashion, and erected itself and poised, thus awaiting 
an opportunity to strike at me, quivering the toil with anger. 

* X m*> here mention that I received a eintiiat specimen lately from Chantparaa (Belter) 
from Mr. H. field. Tfali locality aoulegtaatly is part of that with which this paper dealt. 
Tfcacoetals were SMMU lathe threeti«e» corresponding to the above. The v*ntrele 
«e*tabQMdi&i were 1M4* 6# The stomach wae much knuckled and thickened, and fall 
of nematode worm* whiob tthink wm XaUmphatv* vtiltyi. 
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It struck out several times, but 1 find that if one is on the alert 
with these snakes, one oan see and evade the stroke, so that it 
cannot be considered very rapid. With many snakes on the other 
hand one has no chance of avoiding the stroke, suob for instance as 
Tropidonotus piscator and Echis mrinata. 
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j left aide. 


9 . 

i 

i 

227 
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. 
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17 

j Two pr» 0 oculars. A 
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It is to be noted that the soales posteriorly reduce to 17 which is 
remarkable, as many of the species of this genus have 21 scale 
rows in midbody, and in all except this they reduce to 15. I have 
now examined 10 specimens, and in only one did the soales reduoe to 
] 5. The absorption of rows is the same as in the other speoies. The 
soales become 19 by the absorption of the uppermost, into the 
vertebral and very shortly afterwards the 3rd and 4th rows above 
the ventrals ooalesce. 

Eipsadomorpus cynadon (Boie). 

A single specimen was seen to fall (or spring ?) from a palm 
tree about 20 feet high in Dibrugarh and was pursued and 
killed. It conformed to variety* B of Boulenger’s Catalogue 

* I may hare remark that last year X obtained two well grown exnniplea of this snake 
from Hr. Jacob from Jalpalgnri, which ii in the same Tract aoologicnUy as that to which 
this paper refers. They were of the same rariety as my Assam specimen and agreed with 
it in the lepidosia just referred to except that the ventrals andsnboaudals were2W «jp 126 and 
266 4 .123, The absorption of the costal rows agreed except that in the step from lit to 
H, the 4th row above the ventral* was absorbed into one of the adjacent rows. Hr. Jacob 
wrote that one of these specimens was being attacked by a handed Krait { Bwgam* fw 
ciatush and he shot the latter and then killed the former. 
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(Vol. Ill, p. 79). It was a g measuring 4 feet 9 inches, the 
tail being 1 foot If inches. The ventrals and suboaudals were 
2484*119* The scales at a point two heads-lengths behind the head 
were in 23 rows, at midbody 23, and two heads-lengths before the anus 
15. The reductions from 23 to 21 and 17 to 15 were due to the 
absorption of the uppermost row into the vertebral, and that from 19 
to 17 to the absorption of the 3rd row above the ventrals into the 
2nd on the right side, and the 4th on the left. All three steps 
occurred close together. 

Dip&adomorphuB quincnnciaius (Wall.) 

The type was described and figured in this Journal by me last 
year (Yol. XVIII, p. 272), and was sent to the British Museum. 
Since this I acquired a second specimen from the same locality, viz 
near Timukia (Rangagara). This is now lodged in the Indian 
Museum. 

It measured 3 feet 5J inches, the tail being 9| inches. It agrees 
perfectly with the first example except that the ventrals and sub- 
caudals are 237 + 118, and the supralahials are 8, the 3rd, 4th and 
5th touching the eye on both sides. 

The anterior palatine teeth are barely if at all enlarged. 

Psammodynastea pulverulentw (Boie). 

In all five specimens were acquired, three from Bibrugarh, one 
from North Lakhimpnr (Dejoo) and one from Jaipur. One of these 
was the gravid J reported in this Journal (Vol. XVIII, p. 204), 
which showed that the species is viviparous. 1 had live examples. 
The one I kept some time in captivity was a truculent creature. It 
struck at Captain Wright to whom I was indebted for the 
specimen, and subsequently struck at me on more than one occasion, 
wounding me once in the finger when handling it. Prior to 
striking, it erected itself and threw the forebody into a figure of 8, 
much in the same way as the Dipsadomorphm do; another which my 
wife encountered at dusk erected itself, and would doubtless have 
struck if given the ohanoe. I oould not get my caged specimen to 
eat, thought I supplied it liberally with small frogs every day. A frog 
too had been swallowed by one specimen that was brought to me dead. 
In the flanks there are blotches of bright ochre, and velvety bloc 
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which oome prominently into view when the snake dilates itself* The 
dentition in my sknlls is as follows if cutillary 2 or 8 small teeth 
followed by 2 large and fang-like : succeeded by 5 or 6 small and 
stibeqnal, and then i large, grooved, obliquely placed, fang-like teeth. 

Palato-plerygoid , 8 to 10 + 22 to 25 ; small, subequal. Mandibular 
i or 8 small followed by two large and fang-like: then 18 to 16 
small teeth. 

Dryophis prasinux (Bole). 

Of six specimens, one was captured in Dibrugarh, one in Sadiya, 
one near Jaipur (Namsang), and three in North Lukhimpnr (Dejoo 
and at foot of Duffla Hills). The Dibrugarh, Sadiya and Dejoo 
specimens were green, *>., forma typica, the rest buff, or drab 
colour. This latter is a distinct colour variety, which appears to 
have escaped being christened. I propose for it the name jlavmenx. 


BUMARKS. 


Butt variety, N Lek»l 
himpur. Contained 
3 eggs, \ft" X ft'* 
4th right supralabkl 
divided. 

Buff variety. N. Lak- 
hitnpar. 

Buff variety. Jaipur. 

Green variety. Dibru- 
garh. A gecko hit 
stomach 

Green variety, Sadiya. 
The 3rd subeaudal 
entire. 

Green variety. Dejoo. 
One loreal only on 
left side; loreals 2 
(l+l) cm right side, 
both confluent with 
subjacent labials. 


In the eggs noted above, though so large, there was no trace of 
embryos. It will be noticed that in toe $ the costal* reduce 
posteriorly to II, but in the 9 only to 18. This is no ooinrideiioe f ibr 






notes on snakes collected in opper assam. mu 


1 find referring to many specimens 1 have examined from Darjeeling 
and Banna that this appears constant 

The dentition in my two skulls does not appear to agree quite with 
Boulanger's figure of Jh mycterizans (Catalogue Vol. 1X1, p. 177). 

Maxilla •— 6 or 7 progressively lengthening teeth from before 
backwards, then a short interspace followed by 3 or 4 minute teeth, 
then a second gap followed by two large, subequal, grooved, fang-like 
teeth. (In Boulenger’s figure two suddenly enlarged fimg-like teeth 
succeed six small subequal ones in the front of the jaw.) Potato - 
pterygoid 10+ 20 or 21, small, subequal, slightly reducing posterior¬ 
ly. Mandibular 5 or 6 rapidly increasing posteriorly ; then a short 
gap followed by, from 12 to 14, small subequal teeth. 

Sub-family—Elapinah. 

Bungarus faeciatus (Schneider). 

1 acquired 22 examples. Two were from near Doom Dooxna. one 
from near Tinsukia, one from North Lakhimpur at foot of Duffla 
Hills, and the rest from just around Dibrugurh. Of 11 sexed 5 were 
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Jane 12 th 
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V. 1*" 


221 

229 

.^6 

24 

A snake (VropMowtu* atUaru*) 

„ 2 l«t 

s 

IL 5" 


230 

38 

loner, lying at full length in gullet and 
stomach. 

Stomach full of scales and vwitrals 

*3rd 

* 

3'-lU" 

44" 

22 ^ 

88 

01 a snake otherwise completely 
digested. Killed in the act of swal¬ 
lowing a snake (Zamsnu kurto*y 4 
feet 24 inches long. 

I 

** 

i. 

& 

4'- 0 4 « 

5*" 

224 

.8 

Ventral and costal scales of a snake 

n SB* 

' 9: 

3'- 0J" 

• •4 

281 


recovered from the foecal contents of 
oloaoa. 

Tail incomplete. Reported in water, 







a* d in the act 0 swallowings fish. 
Ventral and costal scales of a snake 
reoovor^d from fcecal contents of 
oloaoa. 
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Rbmabks. 

1907. 

Oct. 18th 

9 

8'- Si" 


229 

33 

Found in disused well. 2 tempos ala on 
left side. 

Nov. 23rd 

„ 28th 

9 

3*- 9i" 

... 

230 

35 

Killed at night outside bungalow ; a akink 
(Mabuia multifamata) in stomach. 

Dec. 3rd 

9 

4'- 0" 

... 

... 



1908 

Apr. 13th 

8 

• 


5i" 

227 

37 

5 eggs in the stomach are without 
doubt snake’s eggs and measured 
long. 3 of these were quite undamaged. 

4th 



... 

••• 

... 

Killed in house at night. 

May20th 

... 

... 

... 

... : 

... | 

Captured alive and sent to Parel. 

Oot. 28th 

9 

3'- 3 i" 


... , 

; 

1 

ni 

Killed in syce’s hut. 


A largo specimen preserved in a bottle was sent to me in the act 
of swallowing a snake ( Zamenim mucosas). The tail and about 2 inches 
of the body were protruding from the mouth. The tail measured 
1 foot 4| inches, indicating that the dhaman was about 5 feet in 
length. Mr. 0. Gore told me that the first specimen he ever saw 
in Assam was in the act of swallowing another snake which was 
grasped in the middle of the body, and was struggling for liberty. 
He also told me that he once knew this snake to bite a bullock 
which died about 20 minutes or so later. Major Leventon, I. M, S., told 
me that he once killed a gravid $ at Sfosagar, which measured € feet 
inches. Unfortunately he could not be certain of the date. 

This snake like all the other Kraits with which I am acquainted 
is singularly lethargic, and most difficult to anger. I had many 
brought to me alive, and had ample means of observing itti dis¬ 
position. I did my utmost to provoke one to strike but could not. 
It simply lay where it was, and made no attempt to escape. When 
irritated it bid its head beneath its body. When taken by the tail, 
and roughly shaken, it simply flattened itself, and then buried its head 
again beneath the body. When a stick was thrust quickly*at it, it 
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merely avoided the thrust and when advanced towards it slowly, 
it retracted itself leisurely. Another large one was brought to me at my 
hospital by several urchins, who carried it balanced over a stick with 
the result, that every few yards it fell off, but it made no attempt at 
escape and allowed itself to be taken up and dropped again and again. 

I watched this noisy band of urchins for some minutes advancing up the 
road. I then took it. by the tail and carried it 800 yards or so home, 
and worried it in every way to try to get it to strike, bnt it merely hid 
its head beneath its coils and lay before me unconcerned. Other speci¬ 
mens behaved similarly. 

Its movements are very slow, at any time, and it frequently happens 
that, the planters, who own motor cars, drive over them on the roads 
at night. The specimen which was disturbed whilst eating a fish is 
reported to have made off, and climbed a tree to the height of some 10 
leet or so. It was knocked off by a lathi and killed. 

The secretion of the anal glands is blackish, reminding one of 
mercurial (*ream in appearanoe and consistency. The eye is black 
as in other kraits, the pupil not. being visible. 

This like many other snakes is very much infested with parasites. 
1 found two different nematode worms in the stomach, which 
Dr. Annandftle had identified for me as Kalicephalus willeyi , and larvae 
and immature forms of a species of A scam. There were many tape 
worms too in the abdominal cavity usually convoluting themselves 

beneath the lining membrane. 

These are larval forms of a species 
of Plerocercus . The maggot-1 ike 
parasite Porocephalm brotali was 

also frequently found in the ab¬ 

dominal oavity (see figure attached). 
Dentition. —J cannot agree with 
Boulenger’s description of the iangs 

(Catalogue Yol. Ill, page 865), 

which he says are grooved in this 
genus. He seems to suggest that 

Porooepbalua brotali,(x 8.) the fang is not tubular, but as tar as 

A. Profile (a) domij (&> v«ntrai twrders. - ° ,. 

B, Dorft&i 1 am aware the iangs oi all poisonous 

c. ventral &»peot»howing booklets. Indian, I muyj say, Asian, snakes 

are tubular* On the anterior face of the fangs there is a shallow 
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groove, which is the seam marking the spot where the oirotunflexed 
walls of tiie oanal have become blended. 

The maxilla has two moderate tabular tangs placed anteriorly side 
by side (unless one has been shed). These are grooved on their 
anterior faces. Behind these are (3 or 4) small snbequal teeth, which 
are grooved on their outer faces. Palato-pterygnid 12+11 or 12, 
small, subeqnal, grooved on their inner faces. Mandibtdar 16 or 17, 
small, subequal, and grooved on their outer faces. It will be notioed 
in each case that the grooves are on the face opposite to the ride 
occupied by the sac or tract, ns the ease may be, from whioh the 
tang or teeth are produced. 

Bungarux lividus (Cantor). 

1 had one specimen sent to me from Bindukuri near Tezpur 
by Mr. A. E. Lloyd. This is much the largest specimen I have 
ever seen measuring 3 feet 2 inches, the tail 3jjf inches. The ven¬ 
tral* and suboaudals were 215+37. The vertebrols were but 
slightly enlarged, the length at midbody distinctly exceeding the 
breadth. Mr. Lloyd told me he had had the specimen some 12 
years, hoping some day to meet some one who oould tell him what it 
was. It had bitten a oooly woman on his Estate at about 10 o’clock 
one night whilst she sat under the oaves of the verandah of her hut 
eating her evening meal. She was conscious the next morning, and 
spoke in answer to the questions put to her concerning her accident. 
She died some time during that day, the hour he does not remember. 
Unfortunately no records of her case were available ufter this long 
lapse of time.* (Compare the Vertebrals in fig. 8 of our plate with 
those of Ti. nitjer in figure 7). 

B unyaru* niytr (spec, nov.) 

(Figs. 4 to 7 of Plate.) 

I'have already referred to this K rait as a definite and valid species 
apart from lividv» t f but as yet have not published a description in 
detail. I collected 1) specimens, 7 in Dibrugarh, l from Sadiya, and 
one from Jaipur. 

.. .. . . .. . , , .. 

*1 may hero record the receipt of a specimen of this Krait from Jalpaigaii ffom 
Mr. Jacob* l.h.S„si»0S this locality is zoologically part of the Brahmaputra Valloy. Thta 
specimen was a youog one measuring 1 foot U inches. Tho rent rata ami subcaudsta wars 
2lS + a». The vartabiata were but feebly enlarged, 

t Foiaanoua Terrestrial Bnakaa of our British Indian Dominion®, im, pp. tit and I# 
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Date. 


1907. 
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Oct. 17th. 
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Remakks. 


Old spirit specimen. 

Found in a well. 

Head and forebody from Sadiya. 
Killed in a grain godown in the 
bazaar at night. 


Killed at night, passing through 
chowkidar’s feet. 


The snake is very much like lividus with which it was confused by 
Sclater*. I have examined two of the three examples he referred tc 
which prove to be examples of niyer ; the third probably a true lividus 
is no longer in the * Indian Museum. I have now examined 18 
specimens of niger y and 13 of lividm and find that in the former the 
vertebrnls are broader than long in the middle of the body, and 
the ventrals and subcaudals are more numerous. In the latter the 
vertebrals are hut slightly enlarged on the body. Our artist has 
shown them distinctly broader than is actually the ease in figure 
8 of our Plate. In all my specimens the length of these shields 
exceeds the breadth at mid body. As in other Kniits the eye in 
life is quite black so that the pupil cannot be seen. The tongue tips 
too are white. The secretions of the anal glands is black. 

Description — Rostral .—Touches 6 shields ; the rostro-internasal and 
rostro-nasal sutures are subequal, and fully twice the length of the 
rostro-labials. Internasals .—Two; the suture between them is about 
half that between the prafrontal fellows. JPmfrontals.—Tvn ); the 
suture between them is rather greater than the internaso-prmfrontals ; 
in oontaot with internasals, post-nasals, prwoeulars, supraooulars, and 
frontal. Frontal —Touches 6 shields, the fronto-parietals rather the 
longest. Supraocular *,—Length about g to $, the frontal, breadth less 
than $ the frontal along a line connecting the centres of the eyes. 
AfaW^^JMvkled; in contact with 1st and 2nd supralabials. 
FuBocular^Om, barely reaching crown. Postocularx ,-~*Tvvo . 
TemporaU.—rQw ; in contact with the 5th and 6th supralabials. 

* Journal, At. Soc„ Boogal, Vok LX, p. 240. 
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Supralabials. —7 ; the 2nd narrowest, distinctly more so than the 1st 
and 3rd ; the 3rd and 4th tonohing the eye. Infralabiah .—4 ; the 
4th largest, and in contact with two scales behind ; the 3rd and 4th 
touching the posterior sublinguals. Sublinguals .—Two pairs, the 
anterior rather larger. Coslals .—Two heuds-lengths from head 15, 
midbody 15, two heads-length# before antis 15. Vertebrals well 
developed, broader than long in midbody. Keels absent. Apical pits 
absent. Ventrals. —2It> to 231. Anal. —Entire. Subraudafs. —47 
to 57, all entire. Colour ,—Uniform black above, belly whitish, more 
or less sullied, or mottled with slatish behind, especially beneath tail. 
Sides of throat, chin, and lips some times tinged yellow. Dentition .— 
Maxillary, —Two large tubular fangs side by side in front, succeeded 
after a gap by 2 or 3 small subequal teeth groovod on their anterio- 
external aspect. Palato-pterygoU 11+11, small, subequal; the 
posterior pterygoid gradually reducing in length ; grooved on their 
inner faces. Mandibular 17, the 3rd, 4th and 5th rather longest, 
grooved on their outer tiioes. 

Naia tripudians (Merrem). 

Of 15 specimens collected, three were from Stidiya, two from near 
Tinsukia (llangagara), one from North Laklumpnr (Dejoo), two 
from near Doom Dooma (Hansara), two from near Jaipur, and the 
rest from Dibrugarh. All of the specimens belonged to variety 
famata , some being olive-brown and others blackish. Mr. C. Gore 
tells me however that last year he killed a specimen in his tea¬ 
house at Barahapjan with perfect spectacles on the hood (var. 
typica ). Two specimens from Dibrugarh, and one from Jaipur 
had the scales in 19 rows at midbody. In all the rest there were 
21, but whether the costals were 19 or 21 at midbody, they reduced 
to 15 at a point two lieads-lengths before the anus, except in one 
instance when they came to 18, the rows in midbody being 19. 
One example hod eaten a toad (Bu/o melanostictus). Dentition .—In 
two skulls before me this is as follows:— Maxillary .—A pair of 
tubular fengs placed side by side anteriorly, followed after a gap by 
one small tooth grooved on its outer side. Palato-pterygoid 7 to 8+11 
to 15, smally subequal, grooved on their inner side. Mandibular 14, 
the 3rd and 4th rather longest, grooved on their outer feces. 

The cobra appears to be fer less common in Assam than it is in 
most parts of India. 
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jNaia bunyarus (Sohlegel). 

I only seoured one specimen, though the hamadryad would appear 
to be by no means uncommon in Assam* The one brought to me 
was a $ 11 feet 5 inches in length, the tail 2 feet 1£ inches* 
This was killed within 3 miles of Dibrugarh. The ventrals were 243, 
and the subcauduls 93 ; the 1st, 3rd, 4th and 5th only of the latter being 
entire. The scales at a point two heads-lengths behind the head 
were 17, in midbody 15, and two heads-lengths before the anus 15. 
The reduction from 17 to 15 was brought about by the ooalescence 
of the 4th and 5th rows above the ventrals. The vertebral row was 
slightly enlarged. It was olive-brown, rather darker in shade poste¬ 
riorly, and had very obscure light narrow bands which became much 
more apparent on separating the scales. The fang was } inch long. 

Though unfortunate in acquiring specimens, I was able to collect a 
good deal of information about this snake from various planters and 
others. 

Mr. Gardiner of Tezpur, who has captured specimens for the 
Calcutta Zoological Gardens, was also successful in securing the 
living specimen sent last year to our Society’s collection. He tells me 
the Assamese call this and the cobra “ fatty sap.” 

Mr. J. H. Bandock told me that one was killed some years ago 
at Margberita, which measured 14 feet 6 inches. Mr. N. C. Manders’ 
coolies killed another specimen of the same length at Talup 
on the 17th October last year. I wrote to him about it, and 
he *ent me a sketch of the shields on the head which placed 
the identification beyond question. This was found asleep in a 
drain in the day-time by his coolies, and when disturbed, menaced 
them with expanded hood. It was, he says, black with a pale 
throat. His coolies, who are Indians, probably Santals, called it 
“nag,” and u nauk samp.” He says this creature called to mind 
another which was killed in or near the same drain about 7 years 
before, measuring about 10 feet. This was a truculent beast that used 
to atop the coolies going along the road. 

As regards food, Mr, Moore told me that he well remembers one 
being killed in North Caohar which, when cut open, contained a 
large monitor lizard. Here I may remark that another speoimen killed 
at Buxa Dooars last year, measuring 9 feet 11| inches, was found to 
have-swallowed a large monitor lizard 3 feet 9 inches long. Captain 
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Mackenzie, my informant, says one of the sepoys of his detaohment 
was out after a khakur (Cervvlm muntjac ). When he fired the 
hamadryad went for him, and he fortunately shot it too. 

I have for many years been trying to elicit information on the 
breeding of this snake. Mr. A. J. Harrison told me that at Meokla 
Nuddee (across the river above Dibrugarh) he has encountered 3 
hamadryads in five years. One he saw in a hollow tree, on the ground 
sitting on eggs. As he could not remember precisely the date, he sent 
for two Miris wbo were with him at the time. They said it was in 
the middle of May and that the eggs were about 30 in number, 
Mr. Harrison shot the snake. These men said further that on their 
way down to the Mills that day (l£th May), they had passed a similar 
snake coiled upon her eggs, with her head up and hood dilated as 
they passed. They said you may always be sure they have eggs 
when they sit like that ready to strike. 

Mr. W. A. Jaoob, I, F. S., from whom I received a small hamadryad 
from Jalpaiguri last year, told me that a pair of hamadryad were 
reported as having been seeu in copula 99 and killed in a tea-garden 
close to him at Jalpaiguri at the end of April or early May 1908. Mr, 
Lister too, of Pashok near Darjeeling, told me that the natives around 
him say that the hamadryad has young in April, and it appears a 
female was killed there with 23 eggs in the abdomen. 

Dentition .—This in my large specimen is as follows :— Maxillary .— 
Two large tubular fangs side by side anteriorly, followed after a gap 
by 3 small teeth grooved on the outer sides. Palato~pterygoid 8 to 9 
-f- 10 to 12, grooved on their inner faces. Mandibular 15, the 3rd 
and 4th longest; grooved on their outer faces. The poison gland 
measured lj} w X § ,r X f/ high. 

Callophu f macclellandi (Reindardt) (var, nov. gorei). 

I received three specimens of a new variety of this snake from 
Mr. Gore from Jaipur.* This 1 propose to call goreu The general 
colour of the snake is similar to that of the other varieties, vis., a bright 
berry-red. 

It is peculiar in having no black rings round the body, and no black 
vertebral line. This latter is replaced by a series of small distanUdack 
spots. The type 1 sent to the British Museum and the second specimen 
to our Society*# collection. The type was a 91 foot 10 inches long, 

* Sac remark* on locality under TruckinchiuiH montwol*. 
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the tail being I& inches. The ventrals and Bnbcandals were 241 + 46. 
The second was a $. The ventrals and suboaudals. were 219 + 90. 
The third very young, with 223 ventrals, and 31 suboaudals. 

The type was sent to me alive. It exhibited a distaste to being 
handled but could not be provoked to bite an object; when taken by 
the neck a good large drop of poison collected below the rostral 
through whioh the tongue was protruded. It flattened itself posterior¬ 
ly under excitement. 

AMB LYCKPHALIDiE. 

Amblycephalut monticola (Cantor). 

Two specimens were colleoted. One captured in Dibrugarh, and 
the other at Jaipur. It is essentially a hill snake, so that it is re¬ 
markable to find it in the plains as far distant from the hills as 
Dibrugarh. The ventrals and suboaudals were 188 + 85, and 
190 + t. There is nothing speoial to remark upon, exoept that the 
secretion of the anal glands is ousturd-like in oolour and consistency. 

VlPBBIDjE. 

Lachem gramineus (Shaw). 

The green pit-viper is not very common in the plains of Assam 
1 got 7 specimens in all. One was from Jaipur, one from North 
Lakhimpur (Joyhing), and the rest from around Dibrugarh. One 
specimen was greenish-yellow with a mustard-yellow flank line. 
In the Joyhing speoimen the flank line was chocolate and white as 
noted in specimens from the Khasi Hills. 
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One encountered in November was found lying on a low bush in 
jungle. It refused to bestir itself, though probed and hustled with a 
stick. It finally wreathed itself round the stiok, and was removed 
from the bush, but offered no malioe. 






‘xrx ’v>a *1x31009 xuoxaia ivuaxYNAvanoa'ivmaor w 












































NOTES ON SNAKES COLLECTED IN UPPER ASSAM. 846 



Total .. f j 71 * 9? : *9 ! ft* i 1 I 5* j 1ft 111 • 1# I M #3 ** I IT ■ l I j < • ! » 1 Uf j 






















































THE COMMON BUTTERFLIES OF THE PLAINS OF INDIA 

(INCLUDING THOSE MET WITH IN THE HILL STATIONS 
OF THE BOMBAY PRESIDENCY)* 

BY 

T. R. Bell, 

Part VII. 

(Continued from page 682 of thin Volume .) 

45 . Moduza procris, Cramer (fig. 9).—-Male and female uppenid* rich 
ferruginous red. Fore and hindwings with a series of short black transverse 
lines at base, three on the fore, four on the hind wing ; on the hind wing these 
lines occur in cellular area only and are very slender with a black spot in each 
of the interspaces above them ; a white spot, varying in size, at apex of cell on 
forewings ; a broad white, macular, slightly curved, common discal band, set 
in a dusky background, interrupted anteriorly on fore wing ; the spots in inter¬ 
spaces 4, 6 and 6 are detached and slightly out of line, the first very small. 
Forewing: terminal margin somewhat broadly dusky black, the black produced 
in conical shape inwardly in the interspaces and traversed by two slender, 
lunular, pale lines. Hind wing: a postdiscal series of transverse black spots 
followed by an outer row of smaller spots, a subterrainal lunular black line 
and a narrow terminal black band ; a pale, somewhat sinuous line interposed 
between the subterminal and terminal markings. Unfarttde with similar but 
more dearly defined markings ; base of fore and basal two-thirds of the hind* 
wing pale blue ; on the hindwing the white disoal band with its dusky black 
margins superposed on the blue area ; the postdiscal series of black spots on the 
hindwing diffuse ; the sinuous lines traversing the black terminal margin on 
both fore and hindwing broader, more prominent and the interspaces along 
the extreme margin touched with white. Antenna black, ochraceous at apex ; 
head, thorax and abdomen dark ferruginous red ; beneath bluish white. Exp. 
6S£78 mm. 

Larva. —The body is cylindrical, with spined processes, laterally flattened 
and somewhat fleshy, on segments 3 to 12 . Head large, flat, surrounded with 
2 rows of pointed spines, one inside the other, the spines of one row alternat¬ 
ing with those of the other ; inside the spines, on the face, is a semicircle of 6 
brownish-red rounded tubercles, inside these again are 4 more similar tubercles* 
Segment 2 has a central row of 8 minute spines. Each segment M 2 base 
subdorsal and a lateral pedioelled, laterally flattened bunch of spines ; the sub- 
dorsal bunch of segment 4 being the longest, directed up and somewhat out¬ 
wards ; the subdoml bunches of segments 3, 6,11 and 12 are somewhat shorter 
and directed upwards ; those of segments 7 and 8 are smaller again (of equal 
sise to each other) and are directed nearly horisontally outwards; the subdorsal 
bunches of segments 6 and 6 are very small; the lateral bunch of segment 8 is 
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equal in length to the subdorsal of segment 3 ; the rest of the lateral ones are 
all a good deal shorter and subequel; segments 13 and 14 have each a sub* 
dorsal bunch of small spines; besides the foregoing bunches there is also a 
spiracular line of small spines from segment 3 to 12 as well as a subspiraoular 
pair of minute spines on the same segments. Spiracles small, oval, 
black. Surface of body somewhat roughened. Color of larva is a dirty 
grey, often inclined to chestnut-brown, always with blackish blotches ; 
there is a thin white dorsal line on segments 2*4 ; the subspiraoular bunoh 
of spines of segment 6 are whitish yellow and rise from a white patch ; all 
pedicels and spines are yellow-brown ; segments 11 and 12 are light yellow 
laterally ; abdomen lighter in colour than dorsum. L : 32 mm.; B: 4mm. 

Pupa .—The pupa is angular with flattened expansions on head and on 
dorsal line of abdomen. It is of the Aihyma (vide PI. 1, fig. 10 a) type, but 
is more curved in the longitudinal axis ; the head prooesses are bent forward 
and the ventral line of wings is convex as well as that of abdomen. The head 
and segment 2 together are nearly square seen from above, slightly broader in 
front, with two processes proceeding out iu front, one from each eye ; these 
processes are thick at origin, dilated each into a triangle, flattened above and 
below, the two touching at the inner basal angles (their apices being nearest 
the head) so as to leave a circular space between the touching angles and front 
of head, the bases of the two triangles (their free front edges) being in the 
same slightly curved line at right angles to longitudinal axis of pupa; these 
processes are longer than segments 1 and 2 together. Segment 2 is flat dorsally. 
Thorax is slightly keeled in the dorsal line and is evenly eonvex ; its surface 
somewhat bumpy ; the shoulder ridges running out, each, into a lateral short, 
sharp point; wings expanded somewhat from just behind shoulders, the 
lateral edge being sharp, curved up towards dorsum of segment 5, then evenly 
down to end at segment 8. The pupa is broadest at segment 7-8. The surfaoe 
of each wing is somewhat concave in centre towards lateral edge of pupa. 
The dorsal constriction behind thorax is prominent owing to segment 6 being 
suddenly higher than segment f>: it overhangs segment 5 somewhat in fact, this 
sudden height being produced by a somewhat large lateral tubercle and a low, 
rough, dorsal carina or keel beginning at segment 6 and ending at segment 12, 
its length separated into parts by the segment-divisions, these portions on 
segments 10, 11,12 being high, laterally much compressed and rectangular in 
outline but low on segments 8 and 9 ; the lateral tubercles, existing only on 
segments 6, 7, 8 are flat dorsally and perpendicular to the segment surface as 
to their lateral faces. Segments 12 and 13 are dorsally flattened and slope 
towards the cremaster ; the cremaster is very broadly triangular, hollowed out 
dorsally otying to the prominent extensor ridges; the ventral extensor ridges 
also prominent. Spiracular expansions of segment 2 are small, round, some¬ 
what spongy looking.golden in oolonr; the other spiracles are rather large, oval, 
brown. Surface of pupa slightly transversly oreased-rugose with a few 
isolated, very short, bright golden hairs; a lateral coarse, low tubercle 
10 
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on segment* ft, 4, 5. Colour of pupa is dull ohestnnt marked with whitish and 
greyish in places rather obscurely ; surface of wings very dark ; border of wings 
and antenna black; some black lines on wings; a ventral white chain-mark 
down centre of abdomen. L : 24mm.; B: 11mm. at segment 7 ; at shoulders: 
7*6mxn.; across base of head-processes: 7mm.; L. of head-processes: 2*5mm. 

Habits .—The egg is laid at the point of a leaf ; the young larva, 
emerging, proceeds to eat the point, leaving the midrib untouched, in 
a straight line at right angles to that midrib, throwing up u rampart 
of its droppings and web along the eaten edge, thus separating the 
free midrib from the leaf-snrfaoe. On this rib the larva sits, general¬ 
ly slightly curled, and resembles the rampart so perfectly in ooloura- 
tion and, to a certain extent, in general aspect, that it is easily over¬ 
looked. The very young Jarva prolongs the midrib by adding 
particles of excrement to the point of it. It sticks to this method of 
protection until the last stage, changing the leaf of course occasionally 
if necessary. It generally goes to other leaves for food after the first 
two stages but occasionally dines off the edges of its own particular 
one. In the last stage it wanders about, being no longer so inconspi¬ 
cuously coloured and may be found in the middle of a leaf anywhere 
on the plant or tree when at rest. Even in this last stage, however, 
it looks very like a bird-dropping at times when sitting with its head 
bent back on its side, which is a favourite resting position. The 
larva may even rest on the underside of a leaf in this last stage. 
It wanders a little prior to pupation and finally fixes itself on to 
the under surface of some leaf where it spins a copious wad 
of silk to hang by. The pupa is fixed very rigidly to this 
wad and hangs quite perpendicularly though with the body generally 
somewhat curved and resembles much a freshly withered, red-brown f 
rolled leaf or leaf-portion. The pupa is occasionally attached to 
a perpendicular stem or branch. There are generally two 
or three, sometimes even as many us a dozen larvae on a single tree. 
The butterfly is a strong flyer with the habits of the Aihyma group 
(Pantoporia, Aihyma , Limenitis ), that is it holds its wings horizontal, 
sailing along for short intervals ; is fond of the sunlight and there¬ 
fore frequents dry hill sides in the jungly parts of the country where 
the monsoon is heavy. The males are as commonly seen as the 
females. Its distribution is Peninsular India in regions of heavy 
eainfall; Assam ; Burma and Tenasserim, extending into the Malayan 
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Subregion. It will be found in Thana and in all bill stations of the 
Bombay Presidency. The foodplant of the larva is Mvascenda frondosa 
the well known scandent shrub with the small red tubular flowers and 
showy white oalyx-segmente resembling leaves in size and 
development; Wendlandia exserta, Dc., with opposite leaves, and 
Wendlandia Noioniana } Wall., with three-whorled leaves, both plants 
generally shrubby in nature, sometimes growing to small trees and 
found in somewhat dry situations ; SarcoeephahiK mmionis, Haviland, a 
small tree with shiny long leaves and globular heads of closely grow¬ 
ing greenish small flowers which affects the banks of rivers in North 
Kanara. All three genera are belonging to the family of the Rnbiacea*. 
It also feeds upon Stephegyne parvifolia, Korth (Mytragyna f Korfch.) 
a large tree belonging to the same family known by the vernacular 
name of Kalam. 

46 . At hymn perlas, L . (Plate C, fig. 14) and (fig. 12).—Male and female 
npperM* black (perhapB blackish brown in the female), with the following 
white markings: forewing: a clavate, white discoidal streak, twice divided, 
a cone-shaped large spot beyond ; a much curved discal macular band, the 
spots composing it in interspaces 1, la, 2 broad, rectangular, in interspace 8 
small, subfcriangular, in interspace 4 circular or oval, in 5 and 6 elongate, shifted 
obliquely inwards ; a postdiscal, sinuous line of transverse narrow spots and a 
subterminal line of obsoure, short lunules. Hindwing : discal band of fore¬ 
wing continued subbasally across, broad and not macular, traversed only by the 
veins; a postdiscal macular band, inwardly margined by a series of round 
bJuek dots and a subterminal line of obscure lunules as on the forewing. 
Underside golden oehraoeouB yellow; the white markings as on the upperside, but 
heavily margined and defined with blaok; interspace la with subb&sal and 
interspace 1 with pre&pical patches fuliginous black on forewing; postdiscal 
band on hind wing margined inwardly with pale blue, bearing a superposed 
series of black spots, the pale blue extended along the veins crossing the 
baud ; both fore and hindwing with a prominent terminal narrow blaok band ; 
the cilia white alternated with brown. Antenn© black ; head with a spot of 
golden ochraoeous between the eyes; thorax with a band or two of bluish 
spots anteriorly and posteriorly ; abdomen transversely narrowly barred bluish 
white; beneath; the palpi, thorax and abdomen pure white; in the female 
the abdomen has a double lateral row of minute black dots. Exp. 60-70mm. 

Larva.—The shape is cylindrical like that of Medusa ; there are three rows 
of pedioeUed spines, one subdorsal, one lateral and one snbspiracular; the 
colour is greenish, the pedicels being red. The head is round, the face only 
very slightly convex, with a marginal row of 8 sharp, simple, rather long 
somewhat shiny dark brown spines directed out at right angles to the longi¬ 
tudinal axis of larva; inside this row towards front is another row of 10 bard 
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conical tubercles; both rows reach down to the jaws ; the 2 central tubercles 
are the longest; inside the row of tubercles are, towards the top of face, two 
hemispherical, rather large tubercles in a horizontal line and underneath 
these again is a row of four across the face, the outside one on each side being 
as large as the two in the line above, the central 2 smaller; halfway down 
each side of elypeus are two more tubercles, one diagonally below the other; 
the colour of the head is black, the spines being also black, the tubercles 
yellow. Segment 2 has a subdorsal and lateral pair of very small yellow 
tubercles. Each segment 8-13 has a subdorsal hard pedicel of small sharp 
spines, those of segments 3 and 4 beiug equal and longer than any other: 
perhaps that of the 4th is a trifle longer than that of 3rd ; those of segments 
6 , 8 , 11 are nearly as long as these last; those of 7 and 9 a little shorter, those 
of 10 still shorter and those of the 5th segment shortest of all, being $ the 
length of those of segment 4 ; those of segment 3, if laid on the body, 
would overreach the head slightly. Each segment 4-12 has a lateral similar 
spined pedicel, but much shorter, being only about j[ the length of the subdorsal 
one ; and those of segment 12 are simple yellow spines. Each segment 3-13 
has a subspiracular row of simple spines as well as a pedicel of spines equal 
in length to the lateral ones, with the exception of that of segment 13 which 
is somewhat smaller ; the subspiracular of segment 14 is represented by a 
simple small yellow spine. This anal segment has four longish dorsal, simple 
spines arranged, in a square, springing from a raised, hard callosity. Spiracles 
are of ordinary size, black, with broad brown streak, flush. Body surface is 
smooth and dull. Colour of body is dark yellowish green, the subdorsal and 
lateral pedicels rising from purple circular marks, these marks meeting across 
the back on segment 9; there are a lot of black dots in front and behind the 
mark on segment 9 ; there are also a few black dots in front of bases of sub- 
spiraoular pedicels ; all pedicels are blood-red, the spines of the subdorsal ones 
are black, those of the others are yellow. The subdorsal pedicels, except 
those of segment 5, have black-tipped spinules below the top bunch* The 
subdorsal pedicels of segments 4, 7, 9 are further apart than those 
of others. Base of abdomen and legs dark red-brown ; belly greenish, 
L: 37 mm ; B: 5 mm ; L. of longest pedicels with spines : 8 mm. 

Pupa.—' The shape is that of Modma procris except that the dorsal process 
on segment 6 is broader and longer, the thorax-apex more produced backwards 
and the head-processes ear-shaped instead of triangular. Here the dorsal ridge 
or carina is flattened into square-topped expansions on segments 6 - 11 ; that 
on segment 6 is the largest by a long way and the pupa is, therefore, highest at 
that point: it is sharp-edged and axe-shaped, the projection directed forwards, 
the expansions of segments 7 and 8 really forming, in a way, part of it, bejng 
quite small; and situated on its hinder edge or slope; those on segments 9, 10 , 
11 are quite separated from each other, somewhat toothlike, the first small¬ 
est, the last largest* The thorax has the apex produced into a sharp-edged, 
rounded peak, slightly overhanging segment 4, this peak being nearly as high 
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os the expansion on segment 6 , the top of whioh it approaches, that is, the tops 
of the two are nearer each other than the bases; the thorax is oarinated and the 
dorsal slope of pupa from its apex forward is gradual, falling suddenly at head* 
vertex ; segment 2 flattened on dorsum ; head produced over each eye into a 
sharp triangular ear-like process which curves outwards ; at each shoulder, on 
the dorsoventral margin of pupa, is a two-toothed short process situated in the 
plane joining the spiraoular lines of pupa, separated from the point where 
wing-expansion commences by a rounded sinus ; that point also slightly pro¬ 
duced and flattened. The spiracles are ordinary. Surface smooth, shiny ; a 
semicirclo of four small conical tubercles anteriorly ; a small tubercle on seg¬ 
ment 5 ; segments 6 , 7,8 somewhat carinated in dorsal line and with a small 
lateral tubercle ; segments 9*12 with a minute snbdorsal tubercle. Colour 
red-brown, suffused with gold on the wing-cases and dorsum, L: 25mm; 
B: 10 mm. 

Habits .—The habits of the larva in all stages are the same as for 
Moduza proerk, The larva turns yellow, with greenish bine blotches, 
before pupating*. The pupa is formed on the underside of a leaf, very 
generally low down near the ground. The butterflies generally fly 
near the ground in the underwood and tlioBe, when caught, are mostly 
females. They are probably bent on laying eggs. They have the same 
flight as Moduza , but are more deliberate in their movements ; and 
they are not quite so fond of the sun. Like Moduza , the insect 
rests with outspread wings, generally at the tip of a leaf. Neither 
of the two species light on the ground, though they may do so 
occasionally on a hot day to get moisture. It is not very common 
anywhere to catch or see, but the larva) can be found in large numbers 
in some localities. These, however, are very liable to be parasitised 
by ichneumons when small. The butterfly, when resting at night, 
closes the wings over the back as do all of its type. The distribution 
is “ throughout the Himalayas; the hills of Central, Eastern and 
Western India, but not, as far as is known, in Ceylon; Burma: 
Tenasserim, extending to Siam and the Malay Peninsula,” The 
food plants are belonging to the botanical family Euphorbiaceas whioh 
includes many plants with milky juice. This insect confines itself 
to the single genus Qloehidion and has been bred on G . velutimm , 
Wight and G. lanwolarium , Dak., both undershrubs or small trees, 
the former with velvety long oval leaves, growing in the drier 
localities at lower levels, the latter affecting the damper, higher parts 
of the country, with longer, shiny, mther hard leaves, both with 
inconspicuous greenish flowers in the axils of the leaves and round 
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flattened fruits dividing up into 3 or 4 parts from the centre, Both 
these species are distributed throughout India in the hills* 

47* Rablflda hordonla, Stoll (Plato C., fig. 13 and fig* H>—Male and 
female uppsmide black with orange markings Fore wing: disccidal streak 
broad, anteriorly twice indented, at apex extending into base of mieispsoe 3 ; 
posterior disoal spots coaloscenfc, forming an irregular oblique,short, broad band; 
anterior spots also coalescent, oblique from costa ; a postdiscai, obscuic, grey, 
bicurvod, transverse line and a very slender, also obscure, transverse subtertninal 
line. Hindwing: a subbasal transverse broad band and a much narrower post- 
discal baud curved inwards at the ends; beyond this the blaok terminal margin 
is traversed by a still blacker subterminal line. Underside chestnut-brown, 
covered with short, slender transverse brown stria) on the margin of the 
orange markings which are similar to those on tho upperside but broader, 
paler and less clearly defined. Forewing : the pale transverse postdiscai and 
orange subterminal lines of the upperside replaced by a postdisool lilacine 
narrow band, defined by somewhat crenulate chestnut-brown lines on either 
side and a pale subtorminal line. Hindwing : the base suffused with liiaoine ; 
the subbasal and postdiscai bands bordered outwardly by narrow lilacine 
bands, the orange-yellow of the postdiscai band much obscured by the trans¬ 
verse brown stria* ; the terminal margin with a sinuous, obscure, broad, lila¬ 
cine line. Antennas, head, thorax and abdomen blaok ; beneath, the palpi and 
thorax greyish, abdomen oohraoeous In the dry-season form the markings 
are similar, but very much broader ; on the upperside of the foiewing the 
postdiscai line generally and the subterminal line always clearly defined, the 
former, sometimes, like the latter, orange-yellow. Underside paler, blurred, 
the transverse short brown striae in many specimens covering nearly the 
whole snrfaceof the wings, Exp. 38-54mm, 

The orange of the coloured figure is not bright enough, the black not deep 
enough. 

Egg.—It is shaped like a sea-urchin but is higher than broad ; the surface is 
covered with rows of hexagonal cells with their bottoms oonoave and shiny, 
each angle of each cell bearing an erect, minute, colourless spine ; there is a 
small round depression on the top round which there are 7 of the hexagonal 
cells, and there are 7 rows between it and the base of the egg. Oolour azure- 
blue. B: about O. 8mm* 

Larva.— The body is more or less cylindrical bat somewhat thickest at 
middle ; there are small fleshy, short, conical tubercles dorso-laterally on seg¬ 
ments 3,4,6 and 12 ; the colour is grey-green with dark green diagonal markings* 
The head is triangular, the apex rounded ; the clypeus small, triangular; dull 
olive-green in colour with a whitish cheek-stripe; the surface covered pith 
tittle white tubercles bearing each a very short hair. The body surface is dull 
and oovered all over, as well as the belly, with tiny White tubercle® hearing 
each a abort hair; the anal segments have a few short, erect, reddish hairs. 
Anal flap with,tumid extremity, triangular in shape* The flint pair of dome- 
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lateral tubercles, on segment 3, are very small; the next, on segment 4, as also 
the pair on segment 6, are longer and equal to each other ; the pair, on segment 
12 are aB long as these last but thinner; all tubercles are set with short erect 
hairs at their ends. Spiracles are nearly circular, small, shiny dark brown in 
colour. The markings arc as follows : there is a slightly raised subspiracular 
fold of skin from segment 5 to segment 12, approaching nearest to the base of 
legs on segments 7 and 8, being slightly curved ; there is a white dorsal line, 
flanked by dark green narrowly, from end to end of larva; the space included 
between the tubercles of segments 4 and 12, bounded laterally by a line con¬ 
necting the bases of the former tubercles with the end of the fold on segment 
5, then by the fold as far as front margin of segment 9, then by a line con¬ 
necting this point with the dorsal line at posterior margin of segment 11 is 
green strongly suffused with grey ; all the body anterior to this space (which 
may be called the saddle) and segment 8 (on the saddle) is light olive-green 
getting whitish upwards ; the part of body after segment 8 below the saddle 
as far as anal claspers is dark olive-green ; there is a black diagonal band 
along the line separating this dark olive part from the grey-green saddle ; each 
segment 6, 7, 8, 9 is marked laterally with a dark green diagonal stripe of 
which that on segment 6 is often the best defined, the succeeding ones becom¬ 
ing more and more indistinct. L : 25mm. ; B : 4mm. 

Pupa .—The pupa is of tho same shape as that of N*pti* jumbah , though 
smaller. The thorax is somewhat highly koeled in dorsal line, as also the 
abdomen in the posterior part; the wings are expanded laterally, the margin 
(lateral margin of the pupa) boing sharp and slightly waved ; the outer margin 
of wings is also slightly waved. The front of tho head is widely and shallowly 
concave, sharp edged dorso-von trolly, the vertex is slightly convex, the ascent 
in dorsal line is slight. The dorsal slope of thorax is at 45° to tho longitudinal 
axis of pupa, the apex the same height as abdomen at segment 6, the wing- 
expansion curve nearly rising to the same height as the apex of thorax 
Cremaster flat and triangular with extensor ridges developed dorsally. Spiracles 
ordinary in size, roundly oval, raised, dark brown. Surface of body extremely 
finely rugose with transverse stria 1 ; segment 5 with a flat, raised, rather large 
subdorsal surface which is shiny mother-of-pearl ; segment 4 with two such 
surfaces on each side, one subdorsal, the larger, the other, lateral, much smaller ; 
the thorax has two such raised surfaces in juxtaposition slightly anteriorly on 
lateral margin, the anterior one the smaller and another just in front of these; 
segment 2 has one such lateral spot; the colour of the pupa is green, wings 
darker, indications of diagonal bands on abdomen. L: 12 ; mm.; B: 4*5mm., 
at widest part of wing expansion ; H : 4‘2mm. 

The egg is laid on the top surfaoe of a leaflet. The young 
larva, emerging, outs the midrib of the leaf nearly through, then cute 
the leaflets off at their bases, attaching them by silken threads to their 
respective plaoes, and cuts the pinnse through in several places, 
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fastening in the some way with silks to prevent them becoming detached 
and falling to the ground: so that the part of the leaf beyond 
where the midrib is nearly cut through hangs down laxly and withers. 
The egg larva cuts through the stalks of a few leaflets at the 
point of one of the pinnae as often as not and, as it grows, con¬ 
tinues the work The full grown larva changes its leaf perhaps once 
or even twice occasionally, treating it each time as above described. 
It lies on the last pinna, hidden by the leaflets and other pitw®. It 
nupates there also. The larva eats the withered leaves as long as they 
are not too dry. It resembles them in colour very much and there is 
no doubt that the ruse acts as a protection against predaceous spiders 
and birds to a certain extent. The pup® however are much parasi¬ 
tised by ichneumon wasps of small size : the ichneumon laying its eggs 
in the larva. It would therefore be more correct to say that the latter 
is parasitised and not the pupa. The butterfly never rises much above 
the surface of the ground and is a weak flier, generally resting on 
the leaves of bushes in fairly thick places; and also generally 
somewhere in the neighbourhood of the foodplant of its larva. The 
wings are held fully open or slightly inclined to the horizontal when 
basking in the sun but they are closed over the back in dull weather 
or when the insect seeks protection. The flight is something after 
the manner of an Athyma, the wings being hardly ever brought to 
touch over the back though they are raised higher than in that genus 
between the downward strokes* The insect is very fairly common in 
plaoos though perhaps not as plentiful as Neptw mrynome and it is 
also perhaps slightly scarcer in open country than that species. There 
is another larva very much like this one which, however, has the 
tubercles much more developed, in fact they are large enough to be 
called spinous processes; the head also has each lobe produced into a 
small point; the description is as follows 
Larva —Is like that of hordonia in shape and markings and, to a certain ex¬ 
tent, also in habits. The head is trapeze-sliaped, the narrower end being the 
vertex, and is divided down the middle by a depressed line; the vertex of each 
lobe is produced into a short blunt point, the two points not widely separated. 
The four pairs of fleshy tubercles on segments 8, l, 6 and 1 are thrice as long as 
in R. hordonia and are directed slightly backwards, the tubercles of each segment 
are not connected by a ridge as in that species. The spiracles and surface of 
larva are the same. The colour is: a White dorsal line; the ** saddle ” on dorsum 
of segments 440 is brown-green or red-brown of varying shades in different 
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»pecim«tiB with similar diagonal lines on segments 3-7 as in R. hordonia ; the head 
and rest of the body are brown apple-green with the subapiraonlar ridge light, 
white on segments 11 and i2 ; the first pair of processes or projections are black 
on the outside margins ; there are white lateral points or lines on segments 2-5 ; 
a black line from base of each proleg runs up the anterior part of it to the 
snbspiracnlar ridge which is present also on segments 5 and 6 ; belly lightish 
green with a fine central dark line ; the colour may vary from light giey-green 
to dark brown-red green. The length and breadth as for R. hordonia . 

Pupa, —The pupa is not distinguishable from that of ft, hordonia except that 
the wing expansion is perhaps slightly more carved up, the sinus in front of 
head perhaps slightly shallower. Length and breadth and colour as in that 
species. 

Habits. —Are like thohe of hordonia but differ in that the larva lives 
an opener life, not cutting leaflets in the same profusion as that species. 
It pupates in a similar manner. Both walk in a halting manner. 

Which of these two larvse produces true R. hordonia is still a moot 
point. We have called the first by the name for the time being. It 
is indeed rather difficult to find any difference betwoen the insects 
produced by the two. the more so since both butterflies are somewhat 
variable according to season in colour and heaviness of black markings. 
The males have a sex-mark on the upperside of hindwing, about the 
middle of the costal area, which appears to be darker in the second 
form than in the first. Further breeding will perhaps set the question 
at rest but at present it is impossible to say with certainty whether 
we have to do with different species or whether the larva is dimorphic. 
There seems to be little reason for this latter supposition lor the 
larvae are found in the same place at the same seasons. The foodplants 
however differ for, while the first form is found only on Aomia 
pennata , Willd., with numerous small leaflets, the former affects 
Alhizzia oderatmima, Benth. and Acacia mneinna , Do. also, the latter a 
similar creeper to the first but growing in damper localities and having 
less numerous, larger leaflets. Rahinda hordonia is spread over 
Continental India from the Himalayas to Travancore; Assam ; 
Burma ; Tenasserim, extending into the Malayan subregion. 

jfafa~~For the uninitiated : the leaves of these Acacia oreepers(all 
extremely prickly or thorny) are said to be bipinnate 1 that is the 
midrib bears a series of opposite branohlets or pinnas which bear in 
their turn the leaflets, also opposite to each other and dose together 
while the pinnae are widely separated. 
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4 $. Ntptls •oryi»ome t Westwood (fig. IS, underside and PI. C. Fig. 12, 
male).—Male and female upper rids in the dry Benson are black, with pure 
white markings. Forewing : diacoidal streak elevate, apical ly truncate, sub- 
apioally either notched or sometimes indistinctly divided ; triangular spot 
beyond broad, well-defined acute at the apex, but not elongate ; discal 
series of spots separate, not oonnate, each about twioe as long as broad ; poatdifl 
eal transverse series of small spots incomplete, but some are always present. 
Hitidwing : subbasal band of even or nearly even width ; discal and aubter- 
tninal pale lines obscure ; postdiscal series of spots well separated, quad¬ 
rate or subquadrate, very seldom narrow. Underside from pale golden 
ochraoeous to dark ochraeeous, almost chocolate ; white markings as on 
upperside but broader and defii ed with black. Forewii g : interspaces la and 
1 from base to near apex shaded with black, some transverse white markings 
on either side of the transverse postdiscal series of small spots. Bindwing : 
a streak of white on costal margin at base, a more slender white streak below 
it; the discal and subterminal pale lines of the upperside leplaeed by narrow 
white lines with still narrower margins of black. Antcnnin, head, thorax and 
abdomen black ; the palpi, thorax and abdomen beneath dusky white. Exp. 
44 70mm. 

Tho wet mason form differs only in the narrowness of the white markings 
and in the slightly darker ground colour and broader black margins to the 
spots and bands on the underside. 

Larva. —The larva is not unlike that of Rakinda in shape, but is 
different in aspect, being muoh rougher owing to more developed and 
somewhat densely set tubercles all over the surface ; the place of the 
points on segments 3, 4, 6, 12 is taken by bent fleshy processes, also 
set with tubercles, each bearing a short hair, as do those of the body » 
these tubercles somewhat, flattened and generally curved out and down¬ 
wards ; being fleshy, they are to some extent ej ectile ; the pair on segment 
4 being more than twice the length of the others, those on segment 0 the 
smallest; those of segment 4 are connected by a distinct straight ridge, those of 
segments 3 and G also, but to a lesser degree ; the head is peihaps a little higher 
than iu the second form of Rakinda hordonia and the vertex points are some¬ 
what mure developed and sharp instead of blunt, and further apart, divided 
by a rounded sinus, the surface a good deal rougher tubeiculate; clypeus 
small as in the other ; the surface covered with tubercles, of which one on 
eaoh side of clypeus-apex and two on middle of face of upper part of eaoh 
lobe much larger then the rest; all tubercles of head and body yellowish; 
the colour is similar, varying a good deal in shade, generally brown with the 
saddle suffused with grey, a suffusion of oohreous mottled with browi^and 
with the stripe on the place where the leg is or would be on segments 6, 6,7. 
The spiracles are similar, the ana) flap tumid, as in that species; the subspiim- 
eular ledge is strongly developed on segments 0, 7, 8, and the tubercles on it 
longer and thorn-like, though thin ; the dorsal white line is present, though 



COMMON BUTTERFLIES OF TH E PLAINS OF INDIA, 8« 

thin ; the dark (green, brown or chocolate), lateral region on segments 11,12, 
embracing the whole of segments 1.8, 14 is also here ; the diagonal stripe* alone 
are indistinct above the ridge on segments 4 10 ; there are some greeny white or 
cream-coloured lines cm the ridge below spiracle of segment 11 and very often, 

some spots or a line of the same colour above 
it ; but these may be entirely wanting; the 
belly is the colour of the dark lateral portion 
of segments ll-H with a darker central line 
except on the front two segments whore 
the colour may be lighter in colour and 
more approaching that of the “ saddle *\ The 
length of the processes of segment 4 is 
and all processes are somewhat pronouncedly 
spiny or tuberculous at extremities. Owing to the long processes the larva 
looks thickest at segment 4, espec ally when at rest with its true logs bunched 
and the front of body fiom segment 7 forwatds raised and bent sharply at 
segment 5 6, the face turned down, which is the usual position. L : 

B ; 4mm. at middle. 

Pupa .—This pupa is of the type of that of Rohinda hordonia but is larger, 
broader comparatively, generally stouter, the wings more expanded laterally, 
their dorsal margins more pronouncedly waved and the rounded tornal angle 
produced upwards so as to bo higher than the general surface of tin- pupa at 
segment 6, the terminal nmigin therefore, longer here than fn that species ; the 
pupa is broadest at segment f> ; the head-vertex is perpendicular to longitudinal 
axis of pupa and aepaiated from fcne ventral surface by a distinct ildge which 
is continued to the point of a short, stout, triangularly pyramidal projection 
pointing out forwaid* and latei ally from each eye : the lateral outline, of the 
pupa being formed by one side of the pyramid, another side making a ridge to 
the base of antenna ; the head with segment *2 make an oblong solid, the upper 
surface be ng the flat second segment, the two prominent eye-projections form¬ 
ing the lower anterior corners, the anterior face, the head-vertex, the under 
surface being the face of head which is here ventral ; the base of each antenna is 
slightly prominent foiming a small tubercular projection pointing fcrwaids; the 
lateral outline of the pupa diverges from the central axis slightly from the 
hinder mat gin of segment 2 to the shoulder, where there is also a small pi emi¬ 
nent tubs ole pointing outwards, the wing expansion commencing immediately 
afterwards; the doiaal line of pupa ascends from segment 2 (which is paiallel 
to longitudinal axis) at first at right angles to that axis for a short space, 
then for about two-thirds the length at an angle of 4b° in a slight curve to the 
apex~*th© whole slightly carirated, most highly at apex—whence it falls rather 
suddenly and shortly to segment 4 and so to segment 5, whence it rises agon 
somewhat gently to near hinder margin of segment 6—without carination—then 
curving down in a quarter circle curve to cremaster—heie. again, oaiiuated 
slightly, the c&rination being higher at the hinder margin of each segment 
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than at the front margin of the succeeding one ; in the ventral line the head i« 
convex, the wing-junction line ia straight and the abdomen is curved after the 
thickened end of wings ; the thorax is humped, that is, convex!} prominent, the 
hinder margin a quarter circle curve meeting the wing-line in a broad, open 
rounded angle of about 90°. Spiracles of segment 2 indicated by a smalt 
oval orange flat surface facing forwards formed by the fiont margin of segment 
3, being raised in a short curve above margin of segment 2; the rest of the 
spiracles oval* hollow, dark brown, rather small. Surface of pupa somewhat 
shiny, smooth, with a central dorse-lateral rather prominent, conical small tu¬ 
bercle on segment 6 and an indication of a blunt one on segment 4. The 
cremaster as in Se.pUn jumbah. The colour of the pupa is a pearly greenish 
yellowish-white, the thoracic margin, wing-expansions, an ten nee, the venation 
of wings, head-points, shoulders and dorsal line marked with olive brown ; 
there is also a brown spot at centre on each side of proboscis inside and a lar¬ 
ger one opposite it on the other side joined by a brown line to the origin of 
veins 3 and 4 on the wing, a fine brown transverse disoai line and a similar sub¬ 
terminal line to wing, the terminal margin narrowly brown ; a golden suffusion 
on abdomen above and below, especially on doisum of segmeut 4, resembling 
mother-of-pearl. L: 9mm.; B : 6 6mm. across wing-expansion at segment (* ; 
3mm. aoross head. 

Habit #—The egg is always laid on the upperside of a leaf and 
generally, at the point. The little larva on emerging, immediately, 
after eating the egg-shell, proceeds to make a bed for itself upon the 
extreme point of the midrib, gradually eating pieces of the leaf and 
leaving it free ; it does not actually eat all the pieces but gnaws a lot 
free and hangs them by silken threads from its perch. It does not* like 
Rahinda hordonia , gnaw partially through the midrib and live amongst 
the little pendent pieces, bnt sits quite openly on its bed. It eats 
withered pieces of the leaf with apparent gusto like Rahinda . As the 
larva grows it lengthens the free portion of the midrib by eating off 
more and more surface of the leaf. After the third moult, however* it 
will generally gnaw the stem of a leaf or leaflet through partially, so 
that it hangs down and withers, curling in the process : in this it sits* 
wandering away to feed. The colour of different larva varies to match 
the different shades of withered leaves. The larva is sluggish, walking 
haltingly and resting very generally with the bead turned round on the 
side and with the faoe bowed, The pupation takes place on the under¬ 
side of a leaf or twig r os often as not from a perpendicular branch tot or 
stalk and the attachment is strong and firm, so that the pupa hangs 
rigidly ; it wriggles when touched. The butterfly has much tie same 
habits as Rahinda hordonia and frequents much the same places, 
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although, perhaps, it is the oommoner of the two. It flies also in the 
same manner, though somewhat stronger on the wing and rests in the 
sun with the whole of the upperside visible ; it closes the wings over 
the hook when it wishes to hide or during rain, or when it retires for 
the night. The insect is found throughout the whole of Continental 
India and Ceylon : in Assam, Burma and Tenasserim, and extends to 
China and the Malayan subregion. Its foodplants are various species 
of Leguminom y Tiliacece , Malvaceae,* botanical families containing 
Vetches, our English Lime-tree or Linden, and the Mallows respec¬ 
tively. Generally the larva 1ms been found on Cylhta, Flemmyia , 
Mvcuna, Xylia of the first family ; Grewia, Triwn/etta and Con horun 
of the second and tiorrbaa; of the third. The family titermliacea 
gives another genus, namely Hdicteres and the Oleaceai still another 
Maypia fa- tula . So there is no lack of food plants, and no reason why 
the insects should be limited in its area of distribution. 

40* Neptls columella, Cramer .—Male and female upper tide black with 
white markings. Forewing: discoidal streak, widening towards apex ; notched 
preapically on the anterior margin and obliquely truncate at apex spot 
beyond large, broadly triangular, well separated ; disoal spots in pairs, varying 
in aim, spot of this series in interspace la always elongate ; spots in transverse 
postdiseal series obscure, not all well defined, margined on both sides with 
deeper black than that of the ground-colour ; the space between the series 
and the disc&l spots and also the terminal margin beyond it with obscure 
transverse pale markings. Hindwing: costal margin broadly greyish-brown ; 
subbasal band not extending to costa, of varying width ; discal and subterminal 
pale transverse lines, the space between them darker than the ground-colour^ 
traversed by a prominent postdisoal series of spots of varying size. Cilia white 
alternating with black. Underside ferruginous brown ; white markings as on the 
upperside but broader; the pale marking between the discal and postdisoal 
series of spots, the subterminal markings on the upperside of the forewing 
and the disoal and subtorminal pale lines on the upperside of the hind¬ 
wing represented by pale lunular transverse whitish markings. The costal 
margin Of the hindwing above vein 8 very broad, especially in the female. 
Anttana dark brown to black ; head, thorax and abdomen dark brownish 
Waok ; beneath White. The dry season form has the white markings generally 
brooder and the ground-colour of the undersido brighter. Exp. 00-75mm. 

This NepU* has not been bred, though it was once, it is thought, seen laying 
«gsr* «*' a oHWjMfr of the genus Dalbtrgia. 

Habits. —There is nothing to distinguish the imago fromNeptitjumbak 
in the general habits though it is much more of a jungle insect than that 
specif . It .exists in Western and Southern India and is recorded from 
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Mfthableshwar, Kanara and the Nilgiris ; also from Sikhim, Bhutan, 
through the hills of Assam, Burmah and Tenasserim to the Malay 
Peninsula, Siam and Sumatra. It will not be found in the true Plains. 

80 Neptis J urn bah, Moore.— Male and female similar to N . ooiumetla, but 
with the following differences :-~lppertide fuliginous black, the interopace* 
between the veins deeper black, very conspicuous in certain lights, particularly 
so between the subbasal and postdiscal markings on the hindwing ; the wbito 
markings suffused with very pale bluish green ; the posterior two spots of the 
discal series of the forewing subequal ; the poatdiscal macular band on the 
hindwing with a tendency to obsolescence, varying from a narrow series of 
white tunnies to a somewhat diffuse, transverse, narrow pale band. On the under- 
tide the ground-colour is paler than iu N. columella , the interspaces between the 
veins conspicuously much darker ; the postdiscal and subtermiual markings on 
both fore and hindwings diffuse and very ill defined. In the female the spots on 
the forewing and the subbasal band on the hindwing are comparatively 
broader than they are in the male ; in the dry teaton form of both sexes, as 
compared with the wet-tea ton form often conspicuously broader. Antennae, 
head, thorax and abdomen as in N . volume la. Exp. 62-7Gmm. 

Egg. —The form is dome-shaped, broadest just above the base; there is a 
six-sided depression in centre of top surrounded by seven similar six-sided 
depressions and there are six rows of such depressions from top to base not 
oounting the central top one ; the walls of these pits are thin and there is a 
thin, short, fine spine at each intersection : otherwise at each angle of depres¬ 
sion ; the bottoms of the pits are concave, shiny and smooth. The colour of 
til* egg i* green. The breadth is Mmm., equal to the height. 

Larva .—The body is the same shape as that of NepUt etrynome, exactly in 
every particular, that is, thickest in the middle, though appearing to be thickest 
about segment 4, where the longest pair of excrescences are. Hoad is trapeze- 
shaped seen from in front, the vertex being the shortest side, the lateral lines 
the longest; the basal line across jaws is slightly curved ; the vertex is triangu* 
larly indented, each lobe having a short pointed iuberole on the vertex ; the 
surface is set with small, shortly-aetiferous tubercles ; the colour is red-brown, a 
dark-brown check-stripe, with a similar line down centre of face splitting down 
the sides of olypeus. Segment 2 is a good deal narrower than head, and lower. 
Segment 3 is larger in diameter than segment 2, similar, but with a well-defined 
dorsal central ridge, ending in a small. d,orso*lateral, brushy, fleshy iuberole or 
process, running across it at right angles to the body-axis, the ridge being as long 
as the larva is broad at that point. Segments has a similar ridge which, however, 
is a great deal more developed and ends at each side in along, fleshy, anteriorly 
and posteriorly compressed process which is shortly haired at tip: these processes 
durve at first out and then towards each other like a pair of horns, and are as 
long as the breadth of the body at the point where they are situated. Segment 
& has no processes or ridge. Segment 6 has a ridge parallel to those of segments 
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3 and 4 dorsally, but no p roc oases except the abrupt ends of the ridge may be 
called such. Segments 8-12 decrease gradually in diameter and the last has a 
short, fleshy, subdmsal (or dorso-lateral) tubercle or process which curves 
backwards, the two connected by a low ridge and set with short hairs. There 
is a slight ridge subspiracularly on segments 5-8. Segments 13 and 14 slope 
quickly in the doisal line to the narrowly rounded anal flap. Segments 10-12 
never rest on the surface the larva is on. Body surface covered with very 
small, shortly setiferous yellow tubercles. Spiracles oval, black. The colour 
is rosy brown suffused with smoky dorsally on segments 4-8 ; ridge dark 
on the front face, yellow on top ; below a line from the lower anterior 
marginal corner of segment 8 to the base of the tubercles of segment 12, the 
colour is deep velvety black-red which colour is that of the whole of segments 
13 and 14 ; a smudge of same colour on lateral face of ridge of segment 6 ; 
indistinct diagonal darkish bands laterally meeting on dorsum of segment 7 and 
segment 8, running from baRe of prolegH ol preceding segments backwaids ; on 
the black red portions of segments 10-12 there may be some bright large emerald* 
green marks which are not often absent; there is a lightish dorsal line, belly a 
little lighter than segments 13 and 14. L : 23 mm.; B : 4*5 mm. at segment 4. 

Pupa,— The pupa is very similar in shape to that of Rahinda (but broader) 
and of NepU * eurynome , Head and segment 2, nearly square seen from above, 
broader than long, produced at the two front corners into a vcntrally flattened 
triangularly pyramidal short, broad, stout point, directed out and foiwaids; 
the front of head is slightly concavely curved and rather deep dorsoventrally ; 
the dorsum of segment 2 is fiat ; the wings are expanded gradually from the 
shoulders to segment 6, the lateral line somewhat concave in centre and 
aaoending gradually until it is higher than dorsum of pupa at that segment; 
thorax large, carinated in dorsal line, ascending in that line from segment 2 to 
the prominent though rounded apex, then descending rapidly to hinder maigin; 
a slight dorsal constriction behind thorax ; wing surfaces inclined to each other 
at an angle of 70° ; pupa highest at thorax-apex, broadest at segment 6 ; the 
dorsal line descends from thorax-apex to segmeut 6 front margin, then rises 
suddenly, to descend again gradually in a curve of a quarter-circle to cremaster ; 
the abdomeu is lowly keeled in the dorsal line, this keel being higher at the 
hinder margin of each segment than at the front margin of the succeeding one. 
Cremaster with strong dorsal and ventral extensor ridges, triangular, at right 
angles to axis of pupa. Surface smooth, a small boss at spiracle of segment 2 and 
a ftubdorsal, conical, sharp tubercle on segment 6. Spiracles oval, black, small, pro¬ 
minent. Colour dark red-brown to yellow-white, generally strongly suffused 
with gold with a subdorsal gold patch or spot on segments 2,3, 4, 5. L: 16mm.; 
B: 8mm.; at segment 6, at head front: 4 mm.H. at apex of thorax: 6mm, 

egg is laid at the point of a leaf or leaflet. The larva, 
emerging, eats the midrib free, attaching bits of leaf by silks to the 
rib which hang down loose, leaving the point of rib with a little wing 
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of leaf-surface on each side upon which it sits; when full-grown cuts 
off entire leaflets or leaves attaching them to stalk by silks and lives 
on oiie of these hanging leaflets or leaves. The pupa is formed 
hanging from the underside of a leaf or sometimes from the end of 
the original midrib. The ways of the butterfly are very similar to 
those of Nepti& eurynome or Neptis columella , but, more like the lat¬ 
ter in its habit of flying higher up than the former and in its liking 
for jungly places ; it rests in a similar manner. The insect exists in 
Bengal, Southern India, in Kanara and Travancore, the Nilgiris, 
Ceylon, Burma, Tenasserim and the Andamans. The foodplanta axe 
many, even more numerous than those of Neptis eurynome. It has 
been found on many Leguminosm, mostly trees such us XyHa dolahri- 
formisy Pongamia glabra , shrubs and creepers such as Dalbergice and 
Wagalea spicata ; on Malvacew , such as Bomba® malabarictm , 
Thespesia popuhea , Hibiscus , &c. ; T&iacecc such as Grewm, 

Elceocarpus , Rltamnaceoi such as Zizophus , &c. 

51 . Cyrestl# thyoda mas, Bom/uval (Plate C., fig. U).—Male and female 
upperside white, in many specimens, pale ochiaoeous yellow, veins black. Fore¬ 
wing with four very slender, irregularly sinuous transverse black Hues, the 
eostal margin shaded with oohraceous at base and fuscous beyond ; cell crossed 
by three or four additional fine short lines; a postdiscal very incomplete 
series of white-centred broad fuscous rings in the interspaces, tinged with 
oehraoeous near the tornus and broadly interrupted in interspaces 11 and 4 ; 
beyond this two transverse black lines not reaching the dorsal margin, 
shadod with fuscous between; a pronounced subterminal black line ; 
terminal margin black, the area between Ulacine-grey ; cilia grey ; the apex 
broadly shaded with fuscous. Hind wing with three transverse fine lines; a 
pair of postdiscal, broad, black lines shaded with light sepia-brown between, 
forming a conspicuous band, the outer line broken and incomplete, followed by 
two irregular fine black lines, a subtenninal more pronounced black line and, 
posteriorly, a narrow blaok terminal margin ; dorsal margin broadly fuscous at 
base ; apical half and the torn&l area and lobe rich oehraoeous with some 
sepia-brown and blaok markings. Underside similar, the markings of the 
upperside showing through by transparency ; the ochiuceous shading on 
tomal area and dorsum of hiudwing of less extent but the tornal lobe darker 
oohraceous with a central round black spot. The markings both on under and 
upperside vary little in depth of ooiour and breadth. In mauy specimens there 
» a diffuse fuscous spot between the disoal pair of transverse fine lines on fore '' 
wing. Antenna*, head, thorax and abdomen with dorsal and lateral black lines ; 
white below. Exp. 48-70 mm. 

Egg .—Is highly dome-shaped, almost conical, ridged longitudinally, with an 
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Aperture at the top fitted with a deeply dentate flat cap like a cogged wheel, the 
cogs fitting into corresponding openings round the top of the body of the egg, 
the resulting teeth between the openings being the tops of the longitudinal rid* 
gee. The colour is a greasy-shiny yellow. The length would be slightly over lmm 

Larva (PL 1., fig 7).—The form of the larva is spindle-shape, with a pair 
of outward curved long horns on the head, a long, recurved, doiml horn on 
segment 6 and another, ourved forwards, on segment 12 ; the colour is dark 
brown with a broad spiracular yellow hand on segments 7-14. The head has 
the face flat, the surface tubercular-rugose, each lobe having a long, outwardly 
curved horn, in the same plane as the face, on its vertex ; these horns first 
diverge slightly and strongly and are separated at base by a small semi¬ 
circular sinus ; they are twice as long as the head ii^bigh, their surface as well as 
that of tho rest of head sot with small black soiiferous tubercles ; colour of head 
and horns brown-black, a line down centre of face as well as the back and inside 
face of horns light brown ; a greenish-white cheek-stripe. Segment 2 narrower 
than head ; so is segment 3 ; rest of body is thicker than the head is broad, 
very slightly broadest in the middle ; anal end somewhat narrowed, the anal 
segment sloping dorsally considerably , square at extremity ; segment 6 has a 
very stout, recurved, dorsal horn pointing backwards, longer than the body is 
high and covered thickly with small conical setiferous tubercles, those on the 
posterior face being longer and spine-like ; segment 3*2 has a similar born, 
directed slightly backwards but ourved forwards, the tip slightly recurved 
tuberoled throughout its length, tho posterior tubercles longer; both these 
horns (on segments 0 and 12) are dark brown in colour with a yellow annulus 
before the point. Spiraoles roundly oval, large, nearly flush, light brown in 
colour. Surface of body covered with small, Bhortly setiferous tubercles, the 
tubercles black on the body and yellow on the yellow spiracnlar band Colour 
of the body dark brown with a broad yellow-green spiiacular band from the 
front margin of segment 7 to the end of larva, commencing broad and thin¬ 
ning posteriorly ; belly watery reddish brown. L : 33 without horns, 36 mm. 
with ; B: 4mm ; L. of hend-borns : 4*5mm ; of horn on segment 6 : 5mm; of that 
on segment 12 : 5mm. 

Pupa (PI. 1, fig. 7 a.)—The pupa is a mixture between those of Apatova 
camiba and Modwsa proeris in shape but has two long head-processes starting 
out straight in front in the same plaue as ventrum, curving up strongly towards 
dorsal plane, slightly separated from each other at origin and at extremity but 
closely applied to each other throughout most of their length; they are conical at 
base, cylindrical afterwards and are set with minute tubercles, especially near the 
tips. The thorax is highest near its hinder margin, slightly keeled in the dorsal 
line, this line descending at 45° to longitudinal axis of pupa towaida segment 4 
to rise slowly from anterior margin of aegmetn 6, then rapidly from hinder 
margin of that segment, nearly perpendicularly to its foimer course, to the 
anterior top angle of a trapeee-shaped, laterally flattened expansion of the 
dorsal keel over segments 7 and 8, of which the posterior edge, parallel to the 
12 



anterior, is longer the same and curves into the dorsal abdominal 
carina behind, this carina soon merging into the dorsal surface: thus making 
the abdomen appear somewhat laterally compressed ; the abdomen is slightly 
carved, decreasing gradually in diameter from segment 8 to end ; the cremaster 
and segment 14 are flattened dorsally and ventrally and carved with a 
depressed elliptically shaped surface dorsally, at the extremity of which are 
fixed the little booklets for suspension; the ventral line is stiaight from 
head to segment 12 ; wing surfaces meet at a very obtuse angle and their 
dorsal edges are expanded very slightly from shoulders to segment 7, commenc¬ 
ing gradually ; the body is thickest at middle of thorax. Body surface more 
or less smooth, slightly shiny. Spiracles not small, oval, ordinary. Colour of 
body is au olivaceous brown grey, finely veined darker ; sometimes red-brown, 
L : 22mm. over all; of head-process : 4mm,; B: 5mm. 

Habits .—The little egg-larva opens the cap and emerges ; does not 
eat the egg-shell and lives on the underside of the leaf in much the 
same manner as the larvae of Athyma or Moduza 1 i .«?,, it eats the leaf 
along the midrib at the tip generally, but sometimes along a side-rib 
from the edge inwards. The egg is, by the way, nearly always 
deposited on the underside of a young leaf. The larva does not always 
lie on the free rib thus left, though it sometimes does so; it eats 
voraciously, and therefore grows rapidly. The pupa is formed 
under a leaf or suspended from a stalk or twig, hangs perpendicularly 
down and k strongly attached. The trees chosen for laying are 
large trees in young leaf as a very general rule, and the larva eats 
young leaves only. The places chosen are fairly damp, airy locali¬ 
ties in the jungles, generally in more or less open spots, that is, where 
the jungle is not too thick, in fact, in suoh spots as are favourable to 
the growth of the foodplants. The perfect insect flies mostly with 
its wings horizontally stretched keeping them in this position for a 
longer time between strokes than any other butterfly we know; 
it is a somewhat frail insect, rather weak of flight, though quick 
enough on the wing to escape or avoid capture with a certain ease, 
and invariably rests with its wings widespread. It flies very high 
at times and may be seen round the tops of very tall trees; hut the 
flight is not sustained, Indeed it may be said never to fly far. It reelts 
on the tops of leaves in the day-time, and is fond of the checkered 
shade bn sunny days; it often comes to the ground on roads, paths and 
in beds of nalas to suck moisture in hot weather and is occasionally 
found at flowers. The butterfly is not found in the plains, but exists 
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everywhere in the jnngle-olad hills from sea-levol upwards* The 
distribution is said to be Continental India generally, from the 
Himalayas to Travanoore in the hills, avoiding the hot dry plains 
of Northern and Central India ; Assam, Burma, Tenasserim, extend¬ 
ing to China and Japan. The food-plants of the larva are certain 
fig-trees; those upon which it has been found are Ficus religtosa y 
Linn., the Asvath or Pipal and Ficus Unyulen&is, Linn., the common 
Banyan or Wad , both trees distributed throughout India and well 
known to everybody. There are three other species of Gyre tis known 
to the Indian Fauna and others in the Austro-Malayan region and 
Africa. 

gn. Junonla Iphlta, Cramer (Plate A, fig. 6).— Male and female ujjpcrsiiie 
brown of varying depths of colour. Forewing : with one j air of subtaaal and 
one pair of apical, transverse, sinuous fascia, the outeimost definiig the dis 
eooeliul&rs ; a short, broad, oblique fascia beyond to vein 4, its inner margin 
diffuse, its outer sinuous, but sharply dtfintd ; below vein 4, a sinuous transverse 
fainter fascia, followed by a discal blackish fascia, very bioad and difluse; 
below costa, bordered by a row of faint ocelli and a postdiscal and subteiminal 
similar fascia following the contour of tbe teimen. Hind wing with a slender 
blackish loop near the apex of cellular area ; a broad inwardly diffuse, outwardly 
well-defined, short discal fascia in continuation of the one on the fmewing ; a 
series of postdiscal somewhat ochraceous ocelli with black pupils minutely 
centered with white ; postdiscal and subtermin&l bioud lines as on the fore 
wing. Underbide brown with very broad darker brown fascia, the interspace* 
between the markings irrorated with pmplish silvery scales. Foiewing with 
two sinuous fascia on the basal half followed by a discal fascia, very broad 
at the oostal margin and decreasing in^ width to the dorsum, bearing on 
its outer border a row of obscure ocelli. This is succeeded by a zig zag 
dark line and sinuous subteminal and teiminal lines; apex and torn&l 
am suffused with purplish silvery. Hindwing: two irregular dark brown, 
very broad, curved thort fascia near the base ; a straight, transverse, 
prominent, narrow oohreouB-brown discal band defined outwaidly by a black 
fine; a transverse postdiscal dark-brown fascia, widest in the middle and 
bearing outwardly a curved row cf ochreous-brown, white.centred ocelli, 
ffillowvd by a aig-sag dark line in continuation of that on the forewing ; a 
subterminal somewhat diffuse dark fascia and a terminal dark lino Antenna, 
head, thorax and abdomen dark brown. The ground colour and even the 
markings vary in shade, some specimens being almost oebreous*brown, the 
ocelli often oohreous-ringed on the underside; the tiansverse diseal fascia on 
the hind wing with one or two subcostal white spots, that in interspace 7 
often large, and occasionally there is one in the same position on tbe subbasal 
transverse band, the um^uasm insbot, that is, the one appearing in the very 
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wet months, is darker in shade than the dry-mown specimens, and fresh 
individuals of that form often have the purplish silvery markings bright 
burnished steely blue in colour. The female also on the whole seems at all 
times to be lighter in shade than the male, especially on the underside. 
Bxp. 56-77 mm. 

Larva. —The shape of the larva is cylindrical, the anal end rounded and high; 
the body is set with seven longitudinal rows of spinous softish pedicels, one 
of each row to each segment 3-1*2. The head iB square from front view, the 
face somewhat convex, divided into two lobes by a considerably depressed 
central line ; surface covered with small white and yellow conical tubercles 
bearing each one hair, one tubercle on the vertex of each lobe being much 
larger than the rest and yellow, bearing a long hair; colour black-bronse with 
the vertex reddish. Segment 2 is not much narrower than the head and has a 
row of longish, erect, forward-curved hail's and a spiracular pair of small spiny 
tubercles above the base of the legs which (the tubercles) are about 1 mm. in 
length. Segments 3 and 4 have got these tubercles at bases of the legs also ; 
segments 5 and 6 have got them in the place where the legs ought to be but 
here they are both at the same height instead of one below the other as in 
segments 2-4 ; segments 7-10 have them like these latter, segment 11 like the 
former. Segments 5-11 have a dorsal, subdorsal, lateral and spiracular spino- 
bearing pedicel, segments 3 and 4 only a subdorsal and lateral one. segment 12 
has two dorsal ones, one near front margin, one near hinder margin (all the 
other segments having them in the centre) besides the subdorsal, lateral and 
spiracular ones; the 13th segment is plainly visible and has the subdorsal pedicels 
only ; the anal segment only the lateral pedicel near the hindei edge. AH 
the pedicels are swollen at base, of equal length except the ones at the bases 
of legs which are smaller; the spines aro hair-like and disposed irregularly 
along the pedicels and each pedicel ends in a fine, oonical hair-like spine with 
thickened base. Spiracles aro rather small, shiny black, oval, raised. Surface 
of body covered with minute, conical, white tubercles giving it a velvety 
appearance. The colour is black and, when full-grown, it is laterally reddish 
brown with an indistinct lightish spiracular line ; dorsal!y, when full-grown, 
also.it has a reddish brown tinge with a yellowish shade because of the 
tubercles between the subdorsal pedicels of each segment; belly same colour 
as back; pedicels dirty watery yellowish, colour of spines brown, L: 3rt mm.; 
B: 7 mm ; L. of pedicels: 2 mm. 

Pupa.—The pupa is of very ordinary nymphaline shape with slight conical 
protuberance in front of each eye, the surface with a few small conicaltubercles 
the colour dirty grey-brown in shades. The head is square in liont and 
blunt dorso-vontrally, eaoh eye having a small conical tubercle in front o| it 
pointing straight out in front; the lateral outline of pupa slopes slightly out¬ 
wards from head to shoulders, then hardly at all as far as segment 7-8 
after which the abdomen narrows to cremaster. The dorsal slope of segment 
2 and thorax is the same and is about 45° to longitudinal axis of pupa \ 
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the thorax is somewhat decidedly convex ; the constriction behind is dorsaily 
considerable though wide, laterally very little ; the wings are not expanded 
at all ; on the shoulder is a slight transverse ridge and a Hhort way behind is 
another ridge, below the wing-margin, at right angles to it. Spiracle of seg¬ 
ment 2 narrow, raised, small, reddish ; the rest small, oval, raised slightly, light 
brown in colour. The stoutest part of pupa is about front margin of segment 
7 and the height at apex of thorax is about equal to the breadth there. Surface 
smooth, finely acicnlate (as if scratched with a needle), very slightly shiny ; a 
lateral small conical tubercle on thorax ; a dorsal ono on its apex ; a dorsal, 
subdorsal, and lateral row on abdomen, one of each to each segment: none of 
them prominent, some obsolescent, especially the posterior ones. Cremaster 
stoat, the dur al transverse section semiciroular with two strong ventral 
extensor ridges. Colour a grey or dirty brownish-black ; a light spot on top 
of head and another on each side of front of thorax. L : 18mm.; B : 8mm. 

ffahits .—The egg is laid among the young leaves, either on top 
or on the underside, really anywhere. The young larva eommenoes 
feeding on the young leaves, lying among them generally putting out 
a few silks to protect itself by drawing the edges of leaves together 
although this is done in a very perfunctory manner. When full 
grown the larva lives anywhere on the plant: on the leaves, 
on the stem, anywhere. It is sluggish in its movements and 
drops to the ground, curling up when disturbed (so does the young 
one when handled or touched) hut not by a silk. The pupation takes 
place genera,ly somewhere near the ground on the underside of a 
leaf, from a stick, from the underside of a ledge of rook, 
&c., and the colour harmonises well with the surroundings ol 
withered leaves, dead sticks and stones. The pupa is not 
particularly firmly attached, or perhaps it would be more correct to 
say that it is not rigidly attached for it hangs loosely and swings from 
side to side, but never falls off. The butterfly is one of the commonest 
insects throughout India both in the plains and hills from sea level up¬ 
wards. Like all its near relations it does not rise much above the 
ground though it can fly quite a long distance at times. It is generally 
seen basking in the sun low down on a leaf with its wings half or wholly 
Open and it does not frequent the ground as much as the other members 
of the genus. The flight is rapid, of the Neptis type at times, bat more 
decided and much stronger* The insect rests with its wings closed 
over its back at night and, really at all times when frightened and 
not actually basking or playing about. The larva Feeds on a great 
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number of plants of the family Aoanthaoecp which is an order confined 
to the Tropics and containing some speoies wbioh grow in great 
profusion where they exist, sometimes covering the ground for miles 
and miles with a dense growth of plants fifteen feet high and more 
(Strolfilanthes callosusHud others of the genus) in the hilly parts of 
India. Some of the speoies upon which the caterpillar has been 
found are Strohilanthes callosm , Nees. ; Justma mkrantha , Heyne : 
Asteracant/ia longifolia, Nees., &c. The distribution is given as 
throughout Indian limits, extending to China and Sumatra. 

53 . Junonta lemonlasi Linn, (Plate A, fig. 3).—Male and female upper- 
Hide olive-brown. Porewing with four sinuous, short, black transverse bans 
across oell-area. the outermost defining the discocellulars; the space 
between the middle pair of these bars, two spots beyond the apex of the 
ceil, au outwardly angulated, sinuous, diseal series of spots, a postdiscal 
interrupted seri s of similar spots, yellowish or light ochraceous ; also an 
ochraceous inner, sub tormina I, an teiiorly broken line, inwardly margined with 
dark brown ; a large diseal black blue-centred, reddish-ringed ocellus and a 
much smaller, very obscure, brown, aubapical ocellus between the diseal and 
postdiscal series of spots ; finally a dark brown terminal line following the 
outline of the margin. Hind wing with a slender black loop in the apex of 
cell-area, a large ocellus similar to the diseal one of the foiewing aoioss 
interspaces 4. 6 and 6, often with its outer rings enclosing a much smaller in¬ 
formed ocellus anteriorly ; postdiscal, subterminal and terminal dark brown 
somewhat lunalar lines. Underside in the wet-wason form ochraceous brown. 
Fore wing: basal half crossed by three broad, pale, dark-edged, sinuous bands, 
beyond which the angulated diseal, the postdiscal, sub terminal and 
terminal markings of the npperside show faintly through ; the diseal ocellus 
as on the npperside but not so clearly defined and without the blue oentre. 
Hindwing with three or four sinuous, ill-defined, band-like, pale markings on 
the basal half, the outer faint bands coalescing; followed by a postdiscal dark 
broad band travelsed by a row of minute dots interrupted by two large black 
ocellar spots, and a faint subterminal, lunuiar, brownish line. In the dry »*a*on 
form the ground-colour is ochraceous yellow, often ochraceous red, the mark¬ 
ings more obscure, the two large black ocellar spots reduced to the sire of the 
others in the row. Antenn®, head, thorax and abdomen dark brown; 
beneath,the palpi, thorax and abdomen pale dull ochraceous* Exp. 66-62mm. 

JLaroa.—The shape and arrangement of spines is the same as that of J. iphita 
exactly. The head is bilobed, roundish, with the sides more or less parallel to 
each other ; shiny metallic dark blue in colour with a stout short lube*ole 
on vertex of each lobe* The colour of body is pale black with a deeper black 
dorsal line; there is no subspiracular line ;all the tubercles or pedicels of spines 
are metallic blue, the spinules dark ; the two tubercles or spines in front of 
spiracles of segment t are red-yellow as is also the neck* Surface of body 
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covered as usual sparsely with minute, whitish, setiferous tubeicles. Spiracles 
oval, dull black, flush, of ordinary size. L: mm. ; B: 7 mm. 

Pupa, —There is nothing much to distinguish this from that of the preceding 
species in colour or size so that no particular description has been kept. 

Habits *—The habits of the larva are much the same as those of 
J. iphita and the method of pupation and ohoioe of locality also. 
The style of flight of the imago is also similar as well as the other 
habits. This species is, perhaps, less fond of absolute plain country 
than either J . orithya or J. hierta and is certainly not as numerous 
as any of the other species where they are found ; it is more 
an insect of the jungles than any of the others except J , iphita , 
though this does not mean that it is anywhere confined to those jun¬ 
gles. The foodplanta—for there are probably many—all belong to 
the same family as those of the last species. Plants the caterpillar 
ha 9 been found on are NeUonia campestrk , It., and Astetacantha longi- 
folia ) Nees., the former a diffuse herb spreading over considerable 
areas in the jungles, with sticky or glutinous leaves and flower- 
bracts, the latter a herbaceous plant growing in damp places, with 
whorls of sharp thorns, lanceolate leaves and blue flowers, very 
common ; both of them distributed throughout India as is also the 
butterfly. 

54 . Junonla at lltes, Johansen,— Male and female upperside pale lavender- 
brown, apical half of the wings paler. Foiewing : cell with three transverse, 
short, sinuous, black bauds, the outermost defining the discooellulars; a 
similar short, somewhat broader band beyond apex of cell ; two transverse 
discal dusky black fascia), the inner highly sinuous and outwardly angulateabove 
vein 4, the outer straightev, somewhat lu nular, bordered by & series of whitish 
ovals with dusky or black centres ; the black-centred spots in the interspaces 
2 , 5,6 margined inwardly with rich ochreou# yellow. Beyond this series of 
ovals is a lunular narrow transverse dark band followed by sinuous sub terminal 
and terminal dark lines. Apex of wing and terminal margins, more or less 
broadly, slightly fuliginous ; oillia giey. Hindwing : a short slender blaok loop 
from vein 6 to 4 at apex of cell area ; two discal sinuous transverse dark-fasci«B in 
continuation of those on the forewing ; followed by a series of dark-centred ovals 
in interspaces 2 - 6 , those in interspaces 2,5,6 with dark oentreaiuwardly bordered 
broadly with oehreous yellow ; postdisoal, subterminal and terminal dark lunnbur 
lines as on the forewing. Cilia grey. IJndtrhidu lilacine white, marking as on 
the uppermde but very delicate, slender and somewhat obsolescent. In the dry 
mom* form of the male the rows of oval ocelli are only indicated by the yellow- 
centred ovals. The most prominent marking is the inner discal fascia across the 
wings y this is much lefs sinuous than on the upperaide and not angnlated on the 
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forewing. In the female* the marking* are all heavier and more distinct, the 
space between the various transverse fasoise tinged with ochraoeous, Exp. 
55-6t> mm. 

Egg. —The egg is barrel-shaped, with thirteen longitudinal ridges from top 
to base parallel to each other and not continued on to the flat top ; these ridges 
under the lens are finely beaded and are thin, being one-fifth a* broad as an 
interspace at the middle of the egg ; the Saltish top ha* a small white ring in 
the centre—the roicropyle ; the surface is otherwise shiny and smooth; the 
colour is dark green with all the ridges white. 

harm ,—The larva resembles in shape that of «/. iphita or any other member 
of the genus, the position of the spinous pedicels is also the same. These 
spinous pedicels are ; on segment‘2, below the spiracle, on base of leg, two of 
them, one above the other ; two at the same height, beside each other, on seg¬ 
ments ;» and 4 in the same position ; a triangle of three on segments 5 and 6, 
where tho base of the leg would be : two in a horizontal line and one below ; 
two in a line on base of pro*legs of segments 7-10 ; two one below the other on 
segment 11; and a single one, subspiracular and slightly laiger, on segments 3-12; 
all. exoept these last, dirty watery*white in colour and set with fine white hairs 
as long as the pedicels in the subspiracular line ; beside these pedicels 
there are : a dorsal, dorsolateral, supraspiracular pedicel on segments 6-11; a 
dorsolateral and aupraspiracular one ou segments 3 and 4; a dorsolateral pedicel 
on segments 13 and 14 ; two dorsal ones on segment 12, one near front margin, 
one near binder margin, as well as a dorsolateral and supraspiracular pne ; all 
these pedicels above the subspiracular ones are of the same length, just under 
2mm., are shiny blackish in colour and have two whorls of dark yellow-brown 
spineletp on them, these spinelets being nearly as long as the pedicels them¬ 
selves ; segment 2 has ten simple, slightly-forwards curved spinous hairs along 
the front margin, black and rather long. Surface of body is soft looking and 
covered besides with 1mm. long fine, pure white hairs, eaoh hair springing from 
a minute, pure white, circular tubercle (in these hairs lies the difference from 
all other Junonia larvaj mentioned). A narrow dorsal line and the whole 
dorsum of segment 3 have no white hairs, fc*piracies are oval, black, with 
shiny borders. The anal flap is nearly semi-circular in outline and somewhat 
thickened at extremity where it is yellow-ochreous in colour. Head rather 
small, squarish, the vertex indeuted triangularly, making it somewhat bilobed ; 
the vertex of each lobe bears a conical, shining, ochreous tubercle surrounded 
by three or four small ones, eaoh bearing a hair ; the hair of the large one always 
long and white ; another small tubercle in the centre of eaoh lobe-face ; some 
stiff black hairs on upper part of face, some soft white ones about the base; 
colour of the head dark bronzy blackish brown with rather a large, triangular 
black olypens; labrum colourless; basal antennal joint ochreous, second joint 
blackish. Neck dull greenish black. The colour of the body is velvety black 
looking, under the lens, somewhat shiny greenish-black; abdomen filter 
blackish; a subspiracular band sending a short spur up and forwards in front 
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of each spiracle, logs and prolegs all brownish oohveous. The whole larva 
appears frosted-white on aooount of the presence of the small .white hairs. 
b : 40mm.; B: 5mm. 

Pupa .—The pupa is almost exactly the same shape as that of /. alrmna in 
every way; it differs mainly in the oolour which is a dull light brown throughout 
with the front faces of the tubercles somewhat darker and the hinder faces 
somewhat lighter th&u the ground-colour; head-points, apex of thorax, and 
cremaster dark brown ; hinder half of segment 8 lighter than ground-colour; 
the apex of thorax is more pointed than that of J. almam being a conical point; 
the anterior dorsal slope from apex to front of pupa is straight instead of 
convex as it) that Bpeoies; the cremaster is smoothly triangular and has no 
tubercles ; the whole pupa is slighter. Spiracles of segment 2 indicated by a 
small semicircle of a light red brown colour on the surface of front margin of 
segment 3 ; the other spiracles are rather narrow, black, somewhat raised ovals. 
The body is somewhat constricted about segment 5. L: 17*5 mm.; B: f»*25 
mm. at shoulders and at segment 8. 

Habits —The habits of the full-grown caterpillar are very 
similar to those of Junonia orithya in that it feeds upon low or 
procumbent plants and is generally found lying full-stretched on a 
perpendicular stem or stalk. The egg is laid on a stalk of grass, 
on the dead stem of a plant, anywhere in fact as the food plants 
grow in great abundance in the spots ohosen for ovipositing; the 
little larva finds the proper plant without any trouble and lies on the 
undersides of the leaves low down, and drops to the ground curled up 
when touched, remaining for a considerable time in that position before 
it regains confidence to move again. The pupa, as a rule, is affixed 
to a stem or leaf in some thick place, where thB plants are close 
together and mixed with many other species, and, like the larva, is not 
easy to find. The butterfly moves very much like the other members 
of the genus, keeping much to the ground, and is fond of visiting 
flowers; it is a somewhat weaker insect than any of the other species, 
and Is not found much in the jungles, keeping chiefly to the open 
rice-fields and cultivated lands, especially where the ground is moist in 
the neighbourhood of tanks and ponds; it is commoner at aoa-Jevel 
from Thana southwards in the Bombay Presidency than anywhere else 
and is soarce in the jungles of the hills. The distribution is the Temi 
at the foot of the Himalayas from Kumaon to Sikhim; Eastern Bengal; 
Central Provinces; Knrnua; Ceylon ; Assam ; Burma; Tenasserim; 
extending into the Malayan subregion. The foodplants are aoantha~ 
oeous like those of the other members of the genus; these the lam 
' is 
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lias been found on are Aateracantha longifolia , Nees*, and a species of 
Barleria. 

89. Jtmonla orlthya, Linn . (Piute A, fig, 4 4a 9)-— Male uppemUh : 
somewhat more than half forewing from base velvety black, apical half dull 
fuliginous ; ooll area with or without two short transverse orange bars ; a blue 
patch above the tornus; the outer margin of the basal blaok area obliquely 
zigzag in a line from the middle of costa to the middle of vein 3, thence straight, 
then incurved to middle of dorsal margin ; just outside it, between veins 2 and 
3, a large ocellus, often obscure and surrouudod by a margin of the basal black 
area, sometimes prominently ringed with orange yellow. Beyond basal black 
area is a broad, white, irregularly oblique, discal band followed by a short, oblique, 
preapical bar from costa ; a small black orange-riuged ocellus beneath the 
bar; a subterminal continuous Hue of white spots in tho interspaces and ter¬ 
minal jet-black, slender line, appearing double in some specimens; cilia alternately 
dusky black and white. Hind wing blue shaded with velvety blaok towards the 
base; a postdisral black and white or blue and white-centred orange, black-ringed 
ocellus in interspaces; another, minutely white-centred or not, similar to 
this or completely black, round or oval, sometimes completely wanting, in inter¬ 
space 5 ; the termen narrowly white bordoved inside by a black line limiting the 
blue area and traversed by a slender black line parallel to the black terznen ; 
cilia white. Under Hide forewing : basal half with three black-edged, sinuous, 
broad, ochraoeous orange transverse bands, followed by a pale discal band ; 
ocelli, preapical bar, subterminal and terminal markings, much as on the upper- 
side ; the disoal band margined inwardly by a broad, black angulated line, which 
follows the outline of the black area of tho upperside, here replaced by pale 
grey. Hindwing irrorated with du$ky scales on a greyish ground, crossed by 
transverse subbasal and discal, slondar, zigzag, brown linos and a postdiseal dark 
shade on which are placed the two ocelli as on the upperside; and sometimes a 
black dot in each interspace 8 and 4; subterminal and terminal faint brown lines 
and a brownish short streak tipped black at the tornal angle below the lower 
ocellus. Female similar, with similar but more clearly defined, larger ocelli and 
markings; the basal half of wings on the upperside fulliginous brown, the blue 
on bindwing sometimes obsolescent, though this is only found in specimens 
from dry regions, those from places of heavy rainfall always having the blue 
developed. Antennae browu, the upper surface white in tho males; head 
reddish brown, thorax and abdomen above blaok ; palpi, thorax and abdomen 
beneath dull white. Exp. 49-02mm. 

Lama *—The caterpillar is of the same type as the rest of the genus. Head 
roundish, bilobed, each lobe surmounted by a short, equilateral, conical 
tubercle, the two diverging; surface shiny, covered with small, white, truncated- 
conical tubercles from each of which arises a curved, shiny, black, rathe* 
long, stout hair ; the lobe-vertex tubercles, have lateral apinulea or bristles; 
clypeus of ordinary size, triangular, with the apical third orange; basal 
antennal joint light, second joint black ; colour of head otherwise black. 
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Segment 2 has a row of six tubercles on the front margin of which the 
lowest, subspiraoular, is the longest and stoutest; tho next is the smallest and 
situated in front of spiracle ; the subspiraoular and spiracular tubercles are 
yellow, the rest shiny blaok and spinod. Segments 3 and 4 have a dorso*lateral 
supraspiracular and subspiraoular tubercle or spine-bearing pedicel; segment 
12 is similar but has 2 dorsal pedicels, one near hinder margin, one near front 
margin; segments 13 and 14 are each provided with a dorso-lateral pedicel. 
Segments 5-11 are similar to segments 3 and 4, but have a dorsal pedicol in 
addition. The little spines on the leg.bases are the same as described for 
J.atJites . All the pedicels are stout, longly conical, rigid, about 1 mm. in 
length and covered sparsely with irregularly disposed spinelets: all shiny blue, 
black, the extremo bases of the front subspiraoular ones of segments 3 and 4 
ochreous. Spiracles are large, oval, raised with light centres and shiny black 
borders. Body Burfaoe covered with minute erect, black hairs. Tho colour of 
the larva is leaden black, with the neck orange ; a jet-black, narrow, dorsal 
band, spotted finely with white ; a white dorsolateral and supraspicular small 
spot on tho hinder margin of each segment ; the bases of supra and sub. 
spiracular orange-surrounded tubercles are bordered above with yellowish 
white ; there is a yellow-white, narrow band running along and beneath the 
subspiraoular tubercles the whole length of body ; tho whole spiracular region 
is sparsely spotted with white : all those white spots mentioned are tuborcular. 
that is, aro slightly raised and each bears a little hair ; true legs shiny black ; 
prolegs blackish with an orange shade ; tho belly is blackish purple. L: 30 
mm.; B r 5mm. 

Pupa.— Pupa is very much like the rest of those of tho genus. It is perhaps 
somewhat slenderer than those of T. aim ana and /, iphita . It is more or less 
concolorons, being a slatcy dull grey al) over. In size it is somewhat smaller 
than tho other species. 

Habits ,—Tho larva has the habits of tho genus; the full grown 
larva is found in the early mornings lying along the stalks and stems 
of upright plants in the places where its foodplant exists, for the plant 
or plants it feeds on are generally fairly abundant in those localities ; 
it probably feeds mainly at nights and retires to some hiding place 
amongst tho leaves and stems on or near the ground during the heat 
of the day* The pupa is formed generally against the side of a stone 
or rook low down, sometimes from a stalk or leaf, but this, it 
has been observe^ more rarely: this is due probably to the 
perishable nature of the foodplants* The butterfly is found most 
commonly in the open plains, frequenting chiefly flat, stony, more or 
less unoultivable lands, especially flat, wind-swept, low plateaux 
of the plains* It is a strong, fast flier, but rarely rises high above the 
ground, where it invariably rests; nor does it fly far «tany time. 
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It is, like most of the Junonice , fond of visiting flowers and the female 
oviposits generally on leaves lying on the ground or very close to it 
or on flower-heads, the foodplants being small, low or procumbent or 
creeping herbs, some of them with very hard, rough leaves* These 
plants are all belonging to the family Acanthamv as usual for the 
genus ; and those of them upon which the caterpillar has been found 
are Justicia j,trocumbem , Linn,; Justicia mwrantka , Heyne and 
Lepidagathis prostrata , l)al«,; this last growing on bare rooks in 
extensive patches, the second on paths in fields and open places, 
slightly taller and less creeping than Lepidagathis and more succulent, 
with little mauve flowers ; the first somewhat similar, flowers pale 
violet-pink; all of them very common in Western India; Justicia 
procumhens spreads to Ceylon, Malay, and Australia, Lepidagathis occur¬ 
ring also in the sub-tropical Himalayas. The distribution of the 
butterfly is India, Ceylon, Assam, Burma, Tenasserim, extending to 
China and the Malayan subregion. 

86 . Junonla hlert * t F<ibridu* (Plate A., fig. 2, ).- Male upper side bright 

yellow, Forewiag : the costa with a broad triangular projection downwards 
at the dwcocollulars, which may be sometimes wanting, the apex broadly, the 
terminal margin and the dorsum with a triangular projection upwards near 
the tornus, jet black ; this black margin narrows near the middle of the 
termen and bears, on the apex, two short, transverse, proapical white streaks 
crossed by the black veins, below the inner one, an obscure ocellus which may 
be sometimes wanting. Hindwing : anterior half, and the terminal margin 
black, the dorsum broadly shaded with ochraoeous brown, the anterior black 
area with a large brilliant blue central patch. Cilia of both wings, white 
alternated with brown. Underside : fore wing pale yellow ; cell crossed 
by three black margined orange-yellow bands ; beyond the cell a short, broad, 
irregular, jet-black (sometimes dusky-brown) oblique band from costa to base 
of vein 4 ; apex and dorsal margin broadly, termen in ihe middle narrowly 
dusky brownish black with some obscure paler markings ; a round jet-black 
discal spot in intempaoe 2 and another smaller one in interspace 5. Hindwing 
greyish yellow ; iu the dry season form strongly irrorated with dusky scales ; 
a prominent transverse brown discal fascia, its margins highly sinuous, a brad 
brownish shade on the middle of termen ; some obscure lunular marks on the 
basal area, a postdisoal line of minute dots, in the raine form sometimes 
becoming ocellus-like, subfcerminal and terminal sigxag slender lines, pale brown* 
Antennas pale, head, thorax and abdomen dark brownish black ; beneath ItU 
oohraceous white. Female similar, the colours duller. Upper side forewing; 
cell with a moire or leas complete black fascia and another at the discoceUnlars» 
blue-centred, well-marked ocelli in interspaces 2 and ( on the dlse of the fere* 
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wing and smaller ocelli in interspaces 2 and 5 on tlie disc of the hindwing. 
Fore and hindwings with a fairly well-defined subterminal pale line, the bine 
spot on the anterior black area of the hindwing smaller, with a lilac shade and 
more ill-defined or entirely wanting ; the rest as in the male. Undetiide as in 
the male, but generally with the markings heavier and more clearly defined. 
Exp. 50-68mm. 

Larva.-* The caterpillar is similar to those of the other Junonm 
in shape and in the disposition of the spines. Head covered with minute, 
conical yellow tubercles, each bearing a seta on the summit, some few 
setfe rather longer than the rest, some few tubercles on vertex of each 
lobe slightly larger than the rest, one in particular larger, yellow, bearing 
a long white seta on it; colour brown* yellow suffused with black in front; 
inside the semi-circle of eyes it is also black. The anal flap ends in a 
‘•boss’* which is rugose. Spiracles black, shiny, oval. Surface of body 
covered with very minute, shortly setiferous, conical, yellow, tubercles. 
Segment 2 has a subspiracular longish pedicel, a small stipraspiracular one and 
a row of four small, setiferous black tubercles down the centre on each side. 
The oolour of the body is light greenish-brown, the major part of dorsum of 
segments 3 and 4 velvety blaok as also the hinder part of sogment 2, there 
being a double yellow line behind the black of each segment, this yellow 
broadest on segment 3 ; a sometimes obsolescent black dorsal line ; a blackish 
patch round the bases of subdorsal tubercles of segments 6-12; belly concolour- 
ous with dorsum ; all the spinous pedicels (nearly equal in size, about } 
breadth of head) are black in colour set with sparse brown spinelets ; all the true 
legs and prolegs are dirty light brown, the former with block claws. L: 37mm.; 
B: 6mm. 

Papa.—Is long and rather narrow, coloured a sort of greyish brown-red. 
Head, segment 2 and thorax together have the same dorsal curve from front 
of pupa to apex of thorax, that is, that part of the pupal dorsal line is inclined 
at about an angle of 45° to the longitudinal axis; the thorax is somewhat 
humped and evenly convex; constriction behind thorax very moderate ; 
abdomen circular in transverse section, thickest at segment 7, gradually decreas¬ 
ing to end, the two last segments—segments 13 and 14—being nearly at right 
angles to the rest of body ; the 12th is suddenly a little narrower than the 
11th; the cremaster is very stout, flattened above and below, narrowly do- ' 
pressed in ventral line, triangular in shape and of the same width as segment 
18 at base. The ventral line of pupa is straight. Head is square in front 
with two small points, one in front of each eye, the pupa broadening out 
evenly as far as shoulders, where there is a small projection after which the 
lateral line along the wings is slightly concave ; the edges of wings (dorsal 
margins) are very slightly expanded. Surface of pupa is somewhat rough 
under ihe lens; there is a row of very small dorsal tubercles on abdomen, 
increasing in sise backwards and a subdural row of larger ones as well ns a 
lateral row like the dorsal one, one tubercle of each row to each segment; 
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there are none on segment* 12 and 13 ; on thorax, near hinder margin, there is 
a subdorsal tuberole. The oolour is greyish brown-red with the wings, posterior 
portion of segment 8 and segment 12 lighter than the rest. The colour ia nearly 
blaok sometimes with the light parts nearly white. L : 16mm.; B: 6 mm. 

Habits , —The habits are very much the same as those of Junmia 
withy a in the larval and pupal states as well as for the imago. The 
latter is found in the same localities as J. orithya preferring, perhaps 
more protection from wind and rain ; it is fond of sitting on paths and 
open ground with its wings spread to the sun and does not rise far from 
the ground though it is a quick strong flier. When not basking 
it rests with its wings closed and is then not easy to see, herein also 
resembling */, orithya . The butterfly is not plentiful in billy, jungly 
country, but is common in many parts of the open plains. The larva 
feeds on Acanthaceas; it has been bred on Asteracantha longijoha , Nees. 
The butterfly is found throughout Indian limits and extends to China. 

57 . Junonla almana, Linn . (PI. A, fig. 6 ).~~I)ry season form.— Male 
and female upper tide rich orange-yellow. Fore wing with a pale dusky and a 
much darker, sometimes bluish, short, transverse bar with jet-blaok margins 
across cell, another somewhat similar bar defining the diseocellulars; costal 
margin, an inner and an outer subterminal line and a terminal line, dusky blaok; 
a large minutely white-centred bluish ocellus ringed by ^lender ochruceous line 
and bordered by black in interspace 2 ; two similar blit geminate ocelli with an 
obscure pale spot above them and a short oblique black or dusky bar connecting 
them to the black on costa. Hindwing : a small minutely white-centred and 
very slenderly black-ringed plum-coloured or bluish ocellus in interspace 2 , with 
a large yellow and black-ringed ocellus spreading over interspaces 4 , 5 , 6 , the 
centre inwardly brownish orange or bluish plum-coloured, .outwardly blue and 
black, with two white spots one below the other between the two colours; then 
postdiscal, subterminal and terminal black sinuous lines. Underside oohraoeous 
brown, often with a violet bloom, very variable in shade. In most specimens 
the cell of the forewing ia crossed by three dark sinuous bands, the outermost 
along the discooellulars ; these are very faint in some;both fore and hind- 
wing crossed by a basal and a diseal pale sinuous line margined outwardly 
by a dark shade which is traversed by au obscure, somewhat obsolescent row of 
dark spots and outwardly bounded by a subterminal pale sinuous line, the dark 
shade in many oases spreading on the forewing to the comma] edge of the 
wing; on the hittdwing the subterminal line meets the diseal in an acute angle 
at the tomus ; the veins are generally slenderly ochreous on the basal half of 
wings, the cilia also slightly ochreous. Antenna dark brown ; head, thorax and 
abdomen more or less orange-brown ; paler beneath. 

Wet season /om.—-Male and female upperuide similar, the black markings 
deeper in colour and heavier, the subtermixml and terminal lines more dearly 
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defined, the veins narrowly dusky. Underside pale ochraceous. Forewing: 
cell crossed by five sinuous dark-brown lines, a similar line on the disooceUulars 
and another beyond it, both bent inwards at an angle and continued to the 
dorsum, the space between them forming a disoal broad fascia paling to whitish 
posteriorly ; the post disoal ocelli, subtermina) and terminal lines as on the 
uppenude but paler, Hiudwing: a slender transverse, sub basal, dark line and 
a disoal, whitish, straight fascia in continuation of the one on the forewing; 
the postdisoal ocelli, the Buhterminal and terminal lines much as on the upper- 
side but paler; the anterior ocellus with a double iris and centre, An tennis 
dark brown ; head, thorax and abdomen as in the dry-season form hut slightly 
darker. Exp. 54-62 mm. 

These two forms do not only differ very strongly as to the oolour of the 
underside and superficially, in the pattern there, but also in the shape of the 
wings ; the forewing in the dry-teawn form acquiring a very prominent hooked 
apex ; the hindwing a considerable access to tbe length of the torn&l angle or 
tail; the full wet-uaBon insects have neither the hooked apex nor the tail, though 
of course there are many intermediate ones bom at the change of the seasons. 

Larva .—Shape like the other Jurtonicr ; arrangement of spines also the same. 
Head broad, heart-shaped, as broad as high ; surface shiny, covered with minute 
white, setiferous tubercles, set© white ; on vertex of each lobe is one larger 
yellow hair-bearing conical tuberole as also some smaller ones of the same 
oolour; a few blaok bristles on back margin ; colour of head black, apical half 
of clypeus orange. Spiracles large, oval, shiny black. Surface of body covered 
with minute white, setiferous tubercles, the setae black ; tbe surface velvety 
looking; the segmental membrane are brownish and without tubercles. 
Segment 2 with a collar of simple erect black hairs, a subspiracular sharp 
spiniferous pedicel and a smaller one on base of leg. Anal flap ending in a 
round, shiny black boss. Segments well marked. Segment 12 has the two 
dorsal spines, a supraspiraoular and subspiracular one but none on the ventral 
faoe laterally as usual. The oolour of the body is smoky blaok, the neck is 
orange, the belly brownish, an obsolescent brownish subspiracular line ; the 
spine-bearing pedicels blaok with dirty light orange spines with blaok tips to 
them. L: 41mm.; B: 5 5mm. ; L. of pedicels: 2mm.: all of the same length 
except those on base of legs which are smaller. 

Pupa.—Is of the usual type. Head square in front, half as long as broad 
(length In the sense of pupal length), with a small, rather broad, rounded, 
short point in front of each eye; vertex convex. Segment 2 the same length as 
head with the front margin bent back in a small sinus towards hinder margin. 
Thorax broadly and very slightly convex the slope of dorsal line at front margin 
being in a plane at right angles to longitudinal axis of pupa, its apex hardly 
higher than segment 4, its hinder margin a slight curve ; it is carinated 
very slightly in dorsal line. The shoulders ore slightly anguhtted with 
another small tubercular point at origin of wing. The constriction behind 
thorax moderate dorsally, wide and shallow laterally; wing expanded ever so 
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slightly between the shoulder-tubercle and the one immediately behind it* 
Fn|>a stoniest at segment 7/8; section of abdomen circular with the line of 
junction of wings slightly prominent* Segment 12 suddenly narrower than 
segment 11; segments 12-14 very short ; cremaster stout, short, square, with 
strong ventral extensor ridges; hair-hooklets at very extremity* Spiracular 
expansions of segment 2 represented by little linear orange bodies, hardly 
prominent; the spiracles dull black, oval, rather small. Surface finely 
roughened : velvety looking; a dorsolateral conical tubercle on segments 3-11, 
those on segments 4, 0-8 rather large; a lateral and subapiracnlar similar, 
smaller tubercle on segments 6,7 and 8. Colour dark greyish green with black 
and cream-coloured markings; cremaster dark greasy-lookmg, red-brown ; a 
broad band on hinder margin of segment 11 interrupted vent rally, two parallel 
longitudinal ventral bands, a band on posterior margin of segment 8 continued 
by a broad diagonal light brown band on wing, the posterior side of all dorso¬ 
lateral tubercles except those of segments 9 and 10, some markings on segments 
1-3, a dorsal blotch on segments 9 and 10, the underside of head : all cream- 
coloured. L . 20mnu; B: 7*5rara. 

Habits .—The egg is laid on the underside of a leaf; the larva lives 
there, eating continuously and when full grown may be found any¬ 
where on the plant. The pupa is formed on the underside of a leaf* 
stalk or stem, or elsewhere, hangs freely and is firmly fixed* The 
colour of the pupa is liable to little variation, the markings to none. 
The butterfly is very common, possibly the commonest of the Junonice 
in India and sometimes exists in great numbers in certain localities. 
It is not quite so common in the jungles and hills a9 in the plains but 
on the coast in the Konkun, just along the very base of the ghats, it 
ooours very abundantly in the end of the monsoon, frequenting the 
neighbourhood of tanks and ponds, the banks of rivers, wet rice fields, 
Ac., where its food-plants or, properly speaking, certain of its food- 
plants grow in profusion. One of these on which it is commonly found 
is Asteracantha longifolia , Sees., others are HygropJiila, BarUria of 
different species, and doubtless there are many others. All of them 
belong to the family Acanthaceai. The butterfly is a strong flier, but y 
like the others, never goes very far without settling, basks with its 
Wings open, but rests with them closed and nearly always on the 
ground, often settling, when put up, after a short flight among leaves 
and rubbish, after the manner of a Melanku , sideways, showing tfie 
whole surface of the underside of wings. This is, no doubt, the reason 
why the dry season forms have the wonderful leaf^pattern, varying 
in shade so much on the underside, the produced hboked apices to 
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forewing and tail to hindwing which blends so well with withered 
leaves. It is difficult to imagine any other reason for the complete 
change that comes over the form and markings of the insect than one 
having its origin in a desire for protection. The butterfly is found 
throughout Indian limits; also in China and Japan and in the Malayan 
subregion. 

The pup® of all the Junonias } when touched, move the body from 
aide to side with a slightly jerky motion, the bending taking place 
in segment-margins #/9,9/10,10/11, and each jerk produces a knock¬ 
ing sound destined, there is little doubt, to frighten small enemies, 
suoh as flies, spiders, perhaps even lizards and small birds. It is 
distinctly audible at close quarters. 

The genus Junovia exists in the tropics of America, in Africa, India 
and Australia and even further eastwards. 

The Plates A, B and C have been published in Vo). XYI of the Journal. 
No. 4 ; and Vol. XVII, Nos. 2 and 4. On second thoughts, it has been 
thought advisable to re-write the descriptions of the butterflies formerly pub* 
lished, notwithstanding what was said in paragraph f> of the present papers 
begun in the number issued on the 15th April 1909. 

ERRATA. 

[In the last part of this paper (No* 3, Vol* XIX). the following errata 
occurred] :—■» 

Page 636, instead of Moduea precis ... read ... Madusta procris* 

under figure 9. 

Page 636, instead of Cufaphacida ... read ... Cupha plaeida, 

under figure 10. 

Page 638, instead of Neptie cunyome .., read ... Neptis eurynome. 

under figure 13 and 

instead of EuthaUa lepidca ... read ... EuthaUa Upidea . 

under figure 14 ; also, in the 
same line instead of occillu « ... read ... ocellus. 

Page 639, instead of Eulapis ... read ... Etdtpi * 

in line 14. 

Itage 640, instead of lu ben tins ... read ... lubentina. 

in line 24 ; and 

instead of ... read ... Muacmda. 

in line $8. 

Page 646, instead of Hypcrbioue ... read ... hyperbi us. 

in line 2. 

Also add to Explanation of Plate facing PI. II. (Lame). 

* (All moth larvae) ” under • -—-— * and above 4 Pig. «£.• 

14 
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SOME NOTES ON THE GIANT SQUIRRELS OF 
INDIA, BURMA AND CEYLON. 

BT 

R. 0. Wboughton, F.Z.S. 

I had occasiou recently to lay out, for comparison, all the speci¬ 
mens of this group, in the Collection of the Natural History Museum, 
S. Kensington, and to look up all the original descriptions of 
species. 

It seems to me that the publication of a few notes of the result 
of my examination would not only be of interest to members but might 
induoe some of them to obtain and present specimens through this 
Society, to the National Collection, to help to fill up some of the 
important gaps in that series. 

Blanford, in his 4 Mammals/ recognised three species, viz., Sciurus 
indicus , 8 . bicolor and S. macrurus . He there merely referred to 
varieties, which occur in all three of these forms, without exactly 
differentiating them, but, later, in the eJoumal of this Society (1897, 
Vol. XI, p, 300), he accepted 4 forms of the first species mentioned 
above under the names—(1) 8. indicus (s.s.) ; [2.\ S. indicus malabar - 
kuift; (3) 8, indicus bengalemis ; and (4) 8. indicus dealbatus : the 
last two names were given by himself on that occasion. 

In more recent years these Oriental Giant Squirrels have been 
separated from Stmrus, in a genus by themselves, under the name of 
Rathfa . 

The members of this genus seem to be particularly plastic under 
changes of environment, but at the same time the variation seems to 
be quite uniform, under the same local conditions. Consequently, we 
seem to find a form in a comparatively quite small local area differing, 
slightly it may be, but, nevertheless, definitely and constantly, from 
all its neighbours of the surrounding area, yet no intermediate stages 
bridging this difference are forthcoming. The material at jny dis¬ 
posal for examination is insufficient to enable me to confidently state 
this to be the case, but it is undoubtedly shadowed forth by the case 
of Ratufa indka. Between the (practically) self-coloured indicct of 
the northern part of the Western Ghats and the much blackened 
maxima of Tvavanoore, etc., we have Blanford's bengalensis of the 
Ganges Valley^ But I believe that when, we f have specimens from a 
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sufficient number of localities it will be found that there is a paler and 
a darker form of what is now typical indica , each limited to its own 
district. And that tlie Mysore form, intermediate between bengalensis 
and maxima , will be found to bo constant for its own area and there¬ 
fore worthy of a name, equally with the other races. This is one of 
the questions 1 would ask members to help us to solve. 

Blanford recognises as inhabiting Ceylon a grilled species 8* 
macrurus (it should be macro urns) and a black variety #. tennantii (it 
should be tennenti), but, by some error, he has transposed the names. 
True & mac,rourns is the black form and the grizzled one is tennenti . 
It is true that Kelaart states the brown and grizzled forms to be 
seasonal ones, but 1 have grave doubts of this ; the analogy of 
changes elsewhere would point, to the brown as a seasonal form of the 
black, if of any, but we have several instances in the genus of just 
this difference separating definable local races. Here again members 
can help with dated and exactly localised specimens and notes. 

Jordon and others state that the grizzled form ( R. macronrm tennenti ) 
is also found on the mainland as- far north as Travanoore and the 
Nilgiris. There is a specimen labelled as from the Shevroy Hills 
in the National Collection, but specimens, exactly localised and dated 
are badly wanted, not only to prove the existence of this species on 
the Mainland, but also, that being proved, to show whether it and 
maxima occur together or have separate defined habitats. 

The Giant Squirrel of the trans-Gangetic region is recorded by 
Blanford as Motor, but this is most certainly a misnomer; that name 
was given to the very distinct form found in Java. The name I have 
adopted in this jmper, viz., gigantea was actually based on specimens 
from Assam. Unfortunately, the National Collection has no speci¬ 
mens from Assam, though it has quite a nice series from Sikhim and 
Nepaul of the dark-brown western race macrurifide *, 

I had hoped at first to deal, in this paper, with the whole genus, but 
so many forms, which I have never seen, have been named by 
American naturalists, from Sumatra aua the Malay Archipelago, that 
1 had to give up the idea. I have, however, included in these notes 
the forms erf the Malay Peninsula. 

Blanford lumps together the large black Assam gigantea and the 
smaller Malay melanopepta, two forms which are markedly and con¬ 
stantly distinct in several other characters besides size. The latter, the 
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type locality of which is Trong in Lower Siam, is undoubtedly found! 
in Tenasserim (it extends also southwards through the Malay Penin¬ 
sula and beyond)! but how far north it meets gictantea or whether 
there are local raoes of either in Middle Burma we do not know, for 
we have no specimens from between the extreme north of Upper 
Burma, about Bhamo, and the extreme south of Tenasserim. 

Further, at Trong, a quite distinot form ( pyrsonota ) t closely allied 
to the -R. ajfini8 of Singapore, is found together with melanopepta , 
Whether this species extends, changed or unchanged, into Burma, 
we have no means of judging. 

The very * scrappy 9 nature of our National Colleotion of working 
specimens of Indian Mammals is greatly to be deplored, and 1 trust 
means will be found in the early future to remedy it, but in the mean¬ 
time, I venture to think that it is 1 up to 9 the members of this Society 
to lend a hand to close up some of these gaps, which I have indicated. 

The following is a key to the species and sub-species which in my 
opinion should be recognised, so far as present material enables us to 
judge. 

Key to the Genus Ratufa as represented in India, Burma and 
Ceylon. 

, I. Ears tufted (India, Ceylon ? N. Burma). 

A. —Size smaller (Hindfoot = 75 ; * 

Skull«« 67). Lower portion of legs 
yellowish white. Feet (or at least 
toes) black. (Ceylon, 8. India). 

a. General colour black.(1) wacwura, Penn. 

5. General colour dark bay ... (2) m, ceyloniea, Erxl. 
c. General colour grizzled ... (3) m* tennenti, Blyth. 

B. —Size larger (Hindfoot «* 77—80, 

Skull « 72—75.) 

a. Tip of tail and vertex between 
ears white or pale buff, 
a*. General oolour yellowish buff 

(SuratDangs)...,..... .. (4) dealbata , Blanf, * 

* 6*. General colour hazel or bay. 

a 8 . Tail red; no hlaek markings. 


Umtummto is millimetres, 
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on body. (Western Ghats 

from Kanara to Bombay)... (5) indica, End (&&.) 

A 2 . Tail black ; ramp and 
thighs blackish. (S. Ganges 

Basin)....(6) i. bengtdentis, Blanf. 

e 2 . Tail blaok; forelegs, shoul¬ 
ders, rump, hindlegs and 
oftenest a median dorsal line 

black (Malabar).(7) «. maxima, Sohreb. 

b. No white markings on tail or 
head. Pale colour of inner side 
of forelimbs never extending over 
front of forearm. 

a 1 -. Colour above black (Assam,. 

N. Burma).(8) gigantea, McCl. (as.) 


fci. Colour above dark brown 

(Nepal, Sikhim)...(9) g. macruroides, Hodg. 

11. Ears not tufted (Tenasseriin, Lower Siam, Malay Peninsula, 

&o.) 


A. —Shoulders, forelegs and thighs 
blaok or at least dark brown. Pule 
oolour of inner side of forelirnb 
spreading over front of forearm— 
a. Whole upper surfaoe blaok. 
o J . Colour of lower surfooe paler, 

‘ ochraoeous * on belly, fading 
to yellowish buff on throat and 
inner side of forelimbs. 
a 2 . bkull wider, zygomatio 
breadth at least 44 mm. 
a 3 . Size smaller (Hindfoot 
m 74; Skull« 70) (Lower 
Siam and Malay Penin¬ 
sula) ..(10) melanoptpla , MiU.(aa.) 

A 3 . Size larger (Hindfoot <= 

76 ; Skull—72) (Anambas 
Islands) 

*** (11) m. anomies, Mill. 
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A 2 . Skull narrower, zygomatic 
breadth, 41* (Natuna Is- 

lands) ..... —(12) /w. awfunticepfs % Milk 

A*. Colour of lower surface 
darker, at least ‘tawny* on 
belly, fading to ‘ ochraceous 
buff', palest on throat and 
inner side of forelimbs. 
a tJ . Larger (Hindfoot = 75 ; 

Skull s= 72'5) (Islands of 

Malacca Straits)..(13) m. fretenm , Thoa* and 

l_ W rough. 

A 2 . Smaller (Hindfoot « 72 ; 

Skull = 68*4) (Tioman Is¬ 
land) . .. tiomanemis, Mill. 

A. Shoulders, forelegs and thighs 
darker than rest of body. 
a 1 . Pale patch on vertex between 

the ears; tail pale yellow (Java), (15) bicolor , Sparrm. 

A*. No pale patch on vertex ; 
tail dark (Sumatra &o.) 
a 2 . Size larger (Hindfoot » 

78 ; Skull =» 68) (Sumatra)*..(16) pallmla, Mill. (s.s.) 

A 2 . Size smaller (Hindfoot » 

70; Skull a* 68) (Banjak 
Islands, West Coast of 

Sumatra) ... (17) jp. lamata, Milk 

5.—Shoulders, loins and legs not 
darker than rest of body ; pale colour 
of inner side of forelimbs not extend¬ 


ing over front side of forearms, 
a, Colour of belly white (Singapore; 

Johor)... (18) uy finis. Baffles. (s.s,) 

A. Colour of belly yellow. 

a x . Feet yellow (Malacca) «»♦••• (19) I a. auriventer, * Is. 

Geoff. 

it. Feet dark (Selangore ; north¬ 


wards to Lower Siam...(20) a. pynonota, Mill 
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1. Ratufa macroura , Penn, 

1769. Sciurus macrourus, Pennant. Ind, Zool. I. f pi. 1. 

1785, Sciurus ceilonenm, Boddaert. Blench. An. p, 117. 

Colour .—Above uniform black, below 1 oahraceous buff/ Head 
ochraceous buff except for the forehead, above the level of the eye?*, 
and a mark, shaped like an inverted * V * on the cheek, between eve 
and ear, black. A pale patch on the vortex between the ear.-. 
Forearms and hindlegs, below the upper thigh, buff. Hands and 
feet blaok. Tail black. 

Skull. —Small. Nasals showing a slight expansion posteriorly in 
the skull I have seen. 

Dimensions —Head and body, 800 ; tail, 840 ; hindfoot, 75. 
Skull. —Greatest length, 67 ; basilar length, 50 ; zygomatic breadth* 
40 ; nasals, 20 ; diastema, 14*4 ; bra in ca so breadth, 28*8 ; inter- 
orbital breadth, 25*5 : upper molar series, 18*2. 

Synonymy . —There lias been much contusion in the naming of this 
species. Pennant, however, gave a figure of his S . macrourus which 
admits of no doubt. It is a uniformly black animal with a yellow 
belly and yellow fore and hindlegs, with black feet.--Boddaert’* 
ceiloncnsis was confessedly a renaming of macrourus. 

All naturalists since then seem to have ignored this black form 
altogether, and given the name macrourus to one of the other forms 
and even to the continental R. indha maxima. Stanford has, in his 
‘ Mammalia/ actually transposed the names macroura and tennenti. 

Distribution, —Owing to this difficulty of exactly appreciating of 
which particular form any given naturalist is treating, I have found it 
impossible to localise the habitat of this form. Blanford declares it 
to be a hill form, but I think this will prove to be a mistake and 
typical JR. macroura will bo found to inhabit low-lying forests. Any 
information which members can record on this point will be valuable. 

2, Ratufa macroura ceglonka , Erxl. 

1777. Sciurus vulgaris ceylonicus , Erxleben. Syst. Begn. An. 
p. 416. 

Cefowr.—Pattern exactly as in true macroura, but a dark 4 bay * 
everywhere substituted for the black in that form. Tail often with 
white tipped hairs especially in distal f. 
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Skull.—As in true macroura. 

Dimensions. —Probably as in true macroura, judging from the 
specimen*. 

Distribution. —This form is represented in the National Collection 
by two specimens reoeived with the East India Company's Collection. 
As already pointed out by Anderson (Zool. West. Yunnan p, 227); 
these specimens though labelled Java are quite different from any¬ 
thing known to ooour in that island ; and I may add are oertainly 
indicated as coming from Ceylon by their yellow lower limbs, a 
character found nowhere else. In what part of Ceylon this race is 
found 1 cannot say nor even whether it extends to the mainland ; this 
last I should very much doubt. This form is stated to be a 
form by Kelaart and others, but basing on the analogy of similar 
differences in other species 1 prefer to accept it provisionally as being 
a local race until mere definite proof to the contrary is forthcoming. 

3. liatufa macroura tennenti , JBlyth. 

1849. Scmrux tennentii. Blyth, J. A. 8. B. B., XVIII., p. 600. 

Colour. —Pattern as in true macroura and ceylonica, but the * bay * of 
the latter so profusely grizzled with white (each hair being tipped with 
white) as to be deteoted only by close examination. Buff of the fore 
arms and hindlegs extending more on to the feet than in either of 
the other two forms, so that only the toes remain black. Tail strongly 
grizzled with white from its very base, in its distal half obscurely, 
transversely barred black (or dark brown) and white, the bam eaoh 
about 6-7 mm. wide. 

Skull. —Slightly larger and stouter than in the other megs. 

Dimentions. —External dimensions possibly slightly larger than in 
macroura , though the hindfoot measurement does not materially differ 
from that of the ot her races. 

(Synonymy.—The name as spelt by Blanford (tennentii) is not 
authorized. The name as first published by Blyth was “teanentu.” This 
was obviously a misprint and 2 years later Blyth himself mentioned it 
again as tennentii. 

Distribution .—This is, 1 think, undoubtedly the high level Jbtm 
(Kandy or higher). Jerdon quotes with some doubt inghuwv^ of a pole 
form or faded specimens of this race having been taken in Mysore and 
ou rim Nilgiris and claims himself to have reoeived it from **-*»*»— 
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There is a fiat shin in the National Collection collected by Mr. W, M. 
Daly in the Shevroy Hills. It seems possible, therefore, that it occurs 
in the Peninsula, but whether it is found on the same ground as 
R. maxima or not remains to be shown. 

4. Ratufa deaibata , Blanf. 

1897. Sciurus indicus deaibata*, Blanford, Joura. B.N.H.S., XI.. 
p. 901. 

Colour, —General colour of the baqk * cream buff' darkening to 
‘ oohraceous buff ’ posteriorly, the individual hairs ‘ drab * for half 
their length basally, narrow paler line along middle of back ; of under 
surfaoe a buffy white. Ears clothed with long tawny oohraoeous hairs 
forming a tuft. Face, forearms, hands and feet buffy white. Proximal 
J of tail coloured like lower baok, but the distal pale portions of hairs 
being proportionately shorter, looking darker, remainder of tail white, 
individual hairs white to their bases. 

Skull. —Short and broad, as oompared with indira ; Nasals soaroely 
narrowed posteriorly. 

Dimensions. —Head and body, 870 ; tail, 417 ; hindfoot, 77 ; skull: 
greatest length, 72 : basilar length, 55; zygomatic breadth, 47 ; 
nasals, 24*5; diastema, 15; brainoase breadth, 31; interorbital 
breadth, 30*5 ; upper molar series, 14*8. 

Synonymy. —Blanford described this animal doubtfully as a sub¬ 
species of indiaa, to which it is undoubtedly very closely allied. In 
view of its totally different oolour and the difference in the shape of 
the nasals, a character which appears to be constant in the other races 
of indica, I have ranked this as a distinct species. 

J Distribution. —1 first found this animal in the Forests at the North 
extremity of the Surat Dangs. Its range was apparently very 
limited, extending over little more than 100 square miles. A friend, 
who haB later visited the locality, tells me the raoe is now extinct, the 
last individual having been killed and eaten in the famine of 1900. 

5. Ratufa indioa, Erxl. 

1777. Sciurut indicus, Erxleben, Syst. Begn. An. p. 420. 

1777. Sciurus purpureas, Zimmermann, Spec. Zool. Geog, Quad, 
p. 518. 

1785. Sciurus bombayanut, Boddaert, Blench. An. p. 117. 

1881. Sciurus elphinstonii , Sykes, P, Z. S. p, 108. 

16 
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Colour. —General oolour of upper side bright * hazel, ’ basal half of 
individual hairs drab, a narrow paler line along middle of back, obso¬ 
lescent but recognizable ; of the under surfaoe * cream buff Fooe 
brownish white, approaohing ‘ clay colour ', a white patch on crown, 
between the ears. Ears covered with long hairs rather darker than 
the back, forming a tuft. Tail basally ooloured like back, fading 
through ochraceou8 white to pure white, in last third of its length. 
Hands and feet coloured like face. foreurms rather paler. 

lnaooinmon variety ‘bay takes the place of ‘hazel’ in the 
general colour and the pale colouring on tbo tail is usually limited 
to an orange-white tag at the extreme point. 

Skull. —Large and stout—The nasals narrowing posteriorly for $ 
their length and then widening again. 

Dimensions. —Head and body, 400 ; tail, 425 ; hindl'oot, 7b. The 
first two measurements are those given by Erxleben and are probably 
fairly oorrect. Skull: greatest length, 71; basilar length, 5G; 
zygomatic breadth, 4*45; nasals, 2*28; diastema, 15*6 ; braincose 
breadth, 82 ; interorbital breadth, 28 ; upper molar series, 14*5. 

Synonymy. —Endeben’s prefaoe to his Syst. Regn. An. is dated 
1776. So as a choice has to be made between his and Zimmermann’s 
names, 1 have followed Blanford in adopting indica os the older. 
Both authors, as well as Boddaert, quote Pennant’s * Bombay Squirrel’. 
Sykes based his elphinstonii on three specimens now in the national 
collection, two of which were the * hazel ’ and one the ‘ bay ’ variety. 

Distribution. —This race is found throughout the Ghats in the 
Bombay Presidency. I have seen the ‘ hazel ’ variety often North of 
Poona, but never the ‘ bay ’. It is possible that more material will 
show that the two varieties do not ooour together, but are as 
well marked geographical races as any of the others, in which 
case the name of elphinstonii will be available, for the ‘ hazel ’ 
form by limitation, all the other names having undoubtedly been 
based on the ‘ bay ’ animal. 

6. Ratufa indica bengalensis, Blanf. 

■it* - 

1897. Sciurus indum bengalensis, Blanford, Jour. B. N. H. 8., 

XJ., p. 803. 

Colour. —General colour as in the dark variety of true tndtoa, but 
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the toil, instead of being oonoolorous with the back, is black through¬ 
out, except for a pale tip. 

Skull. —Quite as in true indiea, 

Dimensions .—As in true uidica. 

Distribution.—Ratufa indiea seems to be peculiarly sensitive to the 
notion of environment. Almost each Forest seems to harbour its own 
variety, but, in any locality, the prevailing variety seems to be extra¬ 
ordinarily constant in its characters. Blunford gives as the distribu¬ 
tion of the present race “ Western Bengal, Orissa, Chutia Nagpur, and 
the Northern Circars, * * * , Jaipur and the neighbourhood of 

the Godaveri.” A couple of specimens sent by Mr. Cacoiu, I. F. S., 
from Hoshangabad oertainly are more like Mysore specimens than 
bengalensis. I would venture to prophesy that when sufficient material 
is available the habitat of bengalensis will be found to ooincide closely 
with the South side of the Ganges Basin ; that a new name will have 
to be found for the raoe inhabiting the central portion of India. 

7, Ratufa iTtdica maxima, Schreb. 

1784. Seiurus maximus, Schreber. Saugth. IV. p. 784, pi. 
acxvii, B. 

1786. Seiurus malabarkus, Saopoli, Del. Faun. Flor. Ins. 
II., p. 85. 

Colour. —Colour (inoluding that of tail) as in bengalensis, but the 
shoulders, rump and thighs, black (in some specimens; the blook of 
the shoulders and rump joined by a medial block lino, so that, in 
extreme oases, only the flanks remain * bay ’ ). 

Skull.—As in indiea, in all essential characters, slightly larger in 
size. 

Dimensions .—Bather larger than indioa. Hindfoot, 80. Skull: 
greatest length, 77; basilar length, 60; zygomatic breadth, 49 ; nasals, 
84; diastema, 16.5; brainoase breadth, 83; interorbital breadth, 
30; upper molar series, 15. 

Sgnongmy ,—Blanford adopts (B. N. H. 8. Jour. 1897, p. 302), the 
later name malabarieu which of course is inadmissible. 

Distribution ,—The main habitat of this raoe is the Malabar Coast, 
How far it extends southwards towards Cape Comorin remains to 
be decided. It is stated that in the extreme south of the Fen insula 
the giant squirrels are represented by R. macroart i tennentii, but 
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whether any race of indica is also present is not known. For the 
present, Mysore most be included within the range of malabama, 
but the form found there seems to differ quite as much from typical 
inalabartca as it does from typical bengalenm. When more material 
is available, it will probably (joined with the form of the Godavery 
Valley), be separated as a quite oonstant geographical race. 

8. Ratufa gigantea, MoCl. 

1830. Sciurw giganteus, MoClelland (Horsfield), P. Z. S. p. 150. 

Colour .—Above, entirely blaok, individual hairs paling to ‘ burnt 
umber’ at their bases; below, buff, individual hairs of the abdomen 
however, blaok for their basal halves, giving a soiled appearanoe to 
this part. Faoe coloured like back, oheeks, upwards to a line drawn 
from the ear to the nose through the eye like the belly, exoept for 
a dark horizontal streak below the eye. Two small blaok spots below 
the chin. 

Skull. —Longer than in macruroides. 

Dimensions .—Head and body, 417 ; tail, 477; hindfoot, 87. 
Skull: greatest length, 80 ; basilar length, 62 ; zygomatic breadth, 
49 ; nasals, 26; diastema, 17.6 ; braincase breadth, 35.5 ; inter¬ 
orbital breadth, 31 ; upper molar series, 15. 

Distribution. —The speoies was described “from seven or eight 
specimens ” taken in Assam. The Natural History Museum has no 
specimen from that locality, but 2 skins from the N. Burma frontier 
and one from N. Siam show no variation and aocOrd well with 
McClelland’s description. 

9. Ratufa macruroides, Hodgs. 

1849. Sciurus macruroides, Hodgson, J, A. S. B. XVIll., p. 775. 

Colour.—General pattern exactly as in gigantea. Above, burnt 
umber ; below ( ochraoeous buff.’ Hands, feet and tail rather darker 
than back. 

Skull.-— Bather smaller than in gigantea. 

Dimensions. —As in gigantea proportionately shorter, about equal 
in length to head and body. Skull; greatest length 77 ; basilar 
length, 61 ; zygomatic breadth, 47.5 ; nasals, 24; diastema, 17; 
braincase breadth, 84 ; interorbital breadth, 33 ; upper mola*' series, 
14*8. 
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Synonymy. —The name rnacruroides was published first by Hodg¬ 
son in 1844 (Calc. Jouro. N. H. IV, p. 298), and thereafter two or 
three times, without any description. In 1849, however, in a paper 
on the Geography, &o„ of Nepaul, he mentioned it in oonneotion with 
what may be teohnioaliy accepted as a description. That the present 
animal is the one referred to by Hodgson is proved by the series of 
specimens in the National Collection presented by him. No other 
Ratufa is known from Nepal. 

Distribution. —Besides Hodgson’s Nepal specimens there is a speci¬ 
men in the collection from Sikbim. From Assam eastwards it is 
replaced by gigantea. 

10. Ratufa melanopepla, Mill. 

1900. Ratufa melanopepla , Miller, Prac. Wash. Ac. So. II. p. 71. 

Colour. —Above, glossy black, basal half of individual hairs dark 
reddish brown ; below ‘ oohraceous ’, bases of hairs blaokish brown. 
Faoe black; cheeks pale yellow (‘ cream buff’), a black horizontal 
streak behind whiskers and a black spot under the ohin. Inner sides 
of arms and legs buff, this pale colour spreading over outer side of 
forearm. Hands, feet and tail black. 

Skull. —As in gigantea but smaller; bull® narrower. 

Dimensions. —Head and body, 360 ; tail, 430 ; hindfoot, 75. 
Skull: greatest length, 70; basilar length, 53 ; zygomatic breadth, 
44 ; nasals, 22; diastema, 15 ; braincase breadth, 81: interorbital 
breadth, 28*5 ; upper molar series, 14. 

Distribution. —The type looality is Trong, Lower Siam. The 
Museum Collection contains specimens from Camboja, Lower Siam, 
Tenasserim, Selanga Island and the Malay Peninsula as far south as 
Selangore. 

11. Ratufa melanopepla anambas, Mill. 

1900. Ratufa anambee, Miller, Proo. Wash. Ac. So, II., p. 215. 

I haye seen no individual of this species and extract the following 
details from Miller's original description. It is characterised especially 
by its large size. 

Colour.—“ Cheeks, throat, sides of neok, inner surfaoe of legs and 
entire ventral surfeoe of body rich tawny yellow (oohraceous), paler 
on throat, cheeks and sides of neck, richer on ohest, the belly much 
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darkened by appearance at surface of blackish bases of hairs. Re¬ 
mainder of pelage and entire tail glossy blue black, with the usual 
reddish brown cast below the surface." 

Skull. —As in melanopepla. “ bailee narrower and more elevated 
above surface of basi-occipital. " 

Dimensions . —Head and body 374 ; tail 451 ; hindfoot 76. Skull: 
greatest length, 72 ; basilar length, 56 ; zygomatic breadth, 45; nasals, 
25 ; interorbital breadth, 26 ; upper molar series, 14. 

Synonymy. —As an island form Mr. Miller ranked this as a distinct 
species, but in my opinion it is in every way more convenient to treat 
it as a geographical race of the very similar melanopepla . 

Distribution. —Anambas Islands, South China Sea. 

12. Ratufa melanopepla anyusticeps , Mill. 

11*01. Hatvfa anyusticeps, Miller. Proe, Wash. Ac. Sc. Ill, p. 130. 

The type specimen, the only one known, is in the Washington 
Museum. 1 borrow the following details from Miller's original 
description. 

Colour. — u Precisely like that of iiatvfa anambos and if. melano¬ 
pepla” 

Skull. — 11 Immediately recognisable by its general narrowness, but 
particularly in the region of the anterior zygomatic roots. Audita] 
bailee narrower and more elongate than in if. melanopepla and more 
elevated above the basi-occipital. Lateral processes of basi-oooipital 
obsolete." 

Dimensions. —Head and body, 342 ; tail, 406 ; hindfoot, 74. 
Skull: greatest length, 68-6 ; basilar length, 52 : zygomatic breadth, 
41; nasals, 22; diastema, 15*6 ; interorbital breadth, 27; upper 
molar series, 14. 

Synonymy ,— 1 prefer to treat this form as a sub-species of melano¬ 
pepla . 

Distribution .—Lingung Island, Natuna Archipelago, The only 
individual yet found so far South. 

13. Ratufa melanopepla fretemis > Thoa. Sc Wrough, 

1309. Ratufa melanopepla fretensis, Thomas and Wrough ton, 
A. M. N. H. p. 535. 

Colour .—As in melanopepla , but the pale portions markedly darker 
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than in that form. The abdomen and ohest are 4 tawny * or even 
darker and fade at most to * ochraceous buff 9 on the cheeks and fore¬ 
limb. 

Skull, —As in melanopepla • 

Dimensions.— Head and body, 370 ; tail, 480 ; hindfoot, 76. Skull : 
greatest length 72*5 ; basilar length, 55; zygomatic breadth, 46 ; 
nasals, 22 ; diastema, 16*4 ; braincose breadth, 32; interorbital breadth, 
27 ; upper molar series, 13*1. 

Distribution .—Tlio type locality is Lungkawi Island, but it is also 
found in Terutau and Penang Islands in the Straits of Malaoca. 

14. Ratufa melanopepla tiomanensis , Mill, 

1900. Ratufa tiomanensis^ Miller, Proe, Wash. Ac. Sc., II, 
p. 216. 

Colour .—As in /rate n sin , but even darker. 

Skull. —As in melanopepla . 

Dimensmm. —Head and body, 350 ; tail, 380; hindfoot 72. 

Distribution ,—Tioman Island on the East Coast of the Malay 
Peninsula, 


15. Ratufa bicolor , Sparrm. 

1778. Sciurus bicolor y Sparrman, Gotheb. Vet. Svensk. Handl. I., 
p. 70. 

1780. Sciurus javenm, Zimmermann, Geog. Gesch. II., p. 342. 

1817. Sciurus albiceps , Desmarest, Nouv. Diet. H. N. X., p. 105. 

1820, Sciurus leschenaultii , Desmarest, Mamm., p. 335. 

1835. Sciurus hwneralis y Coulon, Mem. Soo. S. N. Neufch. 1., 

p. 122. 

Colour .—General colour of back very dark 4 bay 9 (almost black), 
bases of individual hairs black, paling to brown at tip of belly, chest 
and throat and inside of thighs, and front of forearm* 4 ochraceons 
buff *, individual hairs with basal f black. Face coloured like back 
but paling markedly above the level of the eyes; cheeks dull white. 
Dark sppt under the chin. Sides of neck and inside of forelegs 
bright 4 buff 9 , the hairs unicoloured to their bases. Shoulders and 
outside of upper arms black. Loins, thighs and basal portion of tail 
(100 mm.) black, but the hairs coarsely tipped with white (grizzling 
usually less, often absent, immediately at the base of the tail)* Feet 
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and hands black, some grizzling on the former. Tail (beyond the 
basal dark portion) bright* buff ’.' 

Skull. —As in melanopepla, but slightly larger. 

Dimensions. —Bead and body, 360; tail, 400; hindfoot, 75. 
Skull: greatest length, 72; basilar length, 56 ; zygomatic breadth, 
45; nasals, 21 ; diastema, 17 ; brainoase breadth, 31 ; interorbital 
breadth, 28; upper molar series, 14. 

Synonymy. —The names bicolor , and javensis refer undoubtedly to 
typical bioolor. Desmarest no doubt had before him in 1817 an 
abnormal individual with the normal paling of colour on the forehead 
and vertex carried to extremes (suoh examples are probably not rare ; 
there is in the Museum Collection a Siamese specimen of melanopepla 
which has an almost white head, although normally in that species 
no paling of colour on the crown is to be found). To some such spe¬ 
cimen he gave the name albiceps. Two years later however, having 
received normal specimens of bicolor, he described and named lesche- 
naultii from them. Soiurus humeral) is of Coulon, as shown by both 
description and figure, is typical bicolor. 

Distribution. —Island of Java. 

16. Ratufa palliata, Mill. 

1902. Ratufa palliata, Miller, Proo. Ac. N. S. Phil., p. 147. 

Colour. —General pattern as in bioolor, but pale area on vertex, 
grizzling on loins and thighs absent, yellow on tail obsolescent,. 
Colour of back near ‘ russet * when fresh, rapidly fading t lower sur¬ 
face dirty yellowish, individual hairs brown with yellow tips. Face, 
neck, arms and thighs dark brown, almost black. Cheeks, sides of 
neck and inside of forelegs pale yellow. Throat and inner side of 
hindlegs like belly, usual dark spots undef chin. Tail coloured like 
book but the hairs tipped whitish (showing when tail is flattened a 
pale edging along its whole length.) 

Skull. —As in bioolor, but anterior portion shorter; teeth rather 
smaller. 

Dimensions. —Head and body 345 ; tail 425 ; hindfoot 78, Skull: 
greatest length, 68; basilar length, 53; zygomatic breadth, 42 
nasals, 21; diastema, 16; brainoase breadth, 33 ; interorbital breadth, 
29; npper molar series, 12*8. 
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Distribution. —Type locality Indragiri River. It seems to range 
along the whole East Coast of Sumatra. 

17. Ratufa palUata lmnata y Mill. 

1908. Ratufa l<enata y Miller, ProC. U. S. Nat. Mus. XXVI., p. 720. 

Colour .—Quite as in palUata , but the white tips of the hairs of the 
tail rather longer, and therefore the white lateral edges of the spread 
out tail more marked. 

Skull in size and form as in palUata : the premaxillaries 
extending farther behind posterior edge of nasals, palate narrower 
relatively to its length than in typical palliata . 

Dimensions* —Head and body, 330; tail, 400; hindfoot 68. Skull; 
greatest length, 68 ; basilar length, 52 ; zygomatic breadth, 41 ; 
nasals, 22 ; interorbital breadth, 27 ; upper molar series, 13. 

Synonymy .—As an island form Miller ranks it as a species. 

Distribution. —Banjak and Data Islands, West Coast of Sumatra. 

18. Ratufa affinis, Raff, 

1822. 8ciurusafinix % Raffles, Trans. Linn. Soc. XIII., p. 259. 

Colour .—General colour above drab, individual hairs very shortly 
tipped blaok, giving a minutely grizzled effect in certain lights, dorsal 
colour becoming more and more ochraoeous towards the flanks, till a 
stripe about 15 ram. broad is pure i tawny ochraoeous 9 . Colour of 
lower surface pure white. Tawny oohraoeous of flanks extending on to 
the forearms and hind legs. White of belly extending upward on the 
thighs. Tail coloured like the back above, white (medially at least) 
below. Hands and feet white. 

Skull. —Skull small, but in form normal: nasals contracting pos¬ 
teriorly to about two-thirds their length, then expanding to posterior 
margin. In this character resembling indiea , etc., and differing from 
melanopepla, etc. 

Head and body, 330; tail, 380; hindfoot, 70. 
Skull; greatest length, 67 ; basilar length, 51; zygomatio breadth, 
40; nasals, 21; diastema, 15 ; braincase breadth, 31; interorbital 
breadth, 27; upper molar series, 13*5. 

Habitat.-- Singapore Island, extending northwards on main land 
to Johor. 

U 
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19, Ratufa afinis auriventer # Is. Geoff. 

1831. Sehtrus auriventer , Is. Geoffroi, Voy. Bel. Indes, p. 151. 

Colour .—General colour above as in affinii ; below tawny ochraoeous 
of flanks, extending downwards and replaoing white of a finis. Thigh 
patch huffy white. Tail coloured above like the back ; below, at least 
medially, white. Hands and feet coloured like the belly. 

Skull ,—As in affinis. 

Dimensions —As in a finis. 

Synonymy ,—The name auriventer was based on a specimen said to 
have been brought from Java by M, Diard, who also collected in the 
Peninsula. In other cases it has been found that there has been con¬ 
fusion in assigning the true locality to specimens collected by him. 
Nothing resembling the description of auriventer has been found in 
Java, while on the other hand it very well fits the present form, and 
I follow Bonhote (A. M. N. H. 1900, p. 495), therefore in accepting 
the name for this form. 

Habitat .—All the specimens in the National Collection are labelled 
“ Malacca/’ and, as the next form is found in Selangore and thence 
northwards as far as Trong in Lower Siam, this must mean the 
Island of Malacca. 


20. Ratufa affims pyrsonota , Mill. 

1900. Ratufa pyrsonota , Miller, Proo. Wash. Ac. Sc. IL, p. 75. 

Colour .—General colour above grizzled ochraoeous, individual 
hairs slate grey at base ; below clear ochraoeous. This is in fact a very 
ochraoeous coloured form of a finis, with very dark brown feet. 

Skull. —As in afinis, but larger. 

Dimensions .—Head and body, 350 ; tail, 400; hindfoot 75. 
Skull: greatest length, 65 ; basilar length, 51 ; zygomatic breadth, 
41; nasals, 21; diastema, 16 ; braiuoase breadth, 32; interorbital 
breadth, 26 ; upper molar series, 18. 

Distrilmtion. —The type locality is Trong in Lower Siam, but it 
extends as far South as Selangore. 
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NOTES ON SNAKES COLLECTED IN THE JALPAJGtIRl 

DISTRICT. 

BY 

Majob F. Wall, I.M.S., C.M.Z.S. 

( With a Map*) 

Last year 1 received a collection of snakes from Mr. W. A. Jacob, 
I.F.S., made by hirnself in tne Jalpaiguri District. 

With two exceptions, viz one Dipmdomorphus eynodon , which was 
caught west of the Tista River, and the Naia bungarvs , which was 
killed in the Buxa Division (2,000 ft. elevation), about. 100 raile9 east 
of the Tista, all were collected between 10 to 50 miles east of the 
Tista, at altitudes varying from about 500 to 1,200 feet. 

From this collection it would appear that the boundary between the 
Bengal and Assam Tracts, north of the 25tli parallel is placed too far to 
the east by Blanford (see figure A). There can be little doubt that 
this boundary should be the Tista River or still further west (see figure 
B). It even seems probable that all the territory lying above ihe 25th 
parallel east of Pumeah should be included in the Assam Tract (see 
interrupted red line in figure B). In support of this are the following 
records. From the east Typhlops diardi and Simotes cyelurus have 
been found as far west as Purneah. Simotes albocinctus as tar west 
as Kaligunj. 

Of Indian snakes Polyodontophis Sagittarius is recorded as tar east 
as Darbangha, Simotes arnensis to Kaliganj, Z aments fasciolatus to 
Monghyr, Dip&adomorphus forsteni and Bungarus cmruleus to Purneah. 
All of these records are based on specimens in the Indian Museum. 

TYPHLOPlDjE. 

Typhlops diardi 

One adult specimen. The scale rows are 26 anteriorly and in 
nudbody, and 24 at a point two headslengths before the anus. The 
reduction of rows is singular and due to a fusion of tbe 2nd and 3rd 
rows and the 5th and 6th rows both on the right side of the median 
ventral. 

COLUBHID^K. 

Tropidonotus Molatus* 

Seven examples. 
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Tropidonotus piscator. 

One specimen of variety quwcunciatus, 

Pseudoxenodon macrops. 

A single specimen* 

Ly codon auiimu 

One specimen of variety D of Boulenger’s Catalogue. The ventrals 
and suboaudols 211 + 67. Anal divided* 

Coluf>er cantons, 

A single example. The costals are in 21 rows, two headslengths 
behind the head and in midbody, 17 at a point two headslengths betore 
the anus, Ventrals and subcaudals 229 + 69. The 3rd supralabial 
is not divided, and the 4tb and 5th only touch the eye. 

Dendrophis proarchos • (Wall). 

2 examples. The costals are in 15 rows anteriorly and in 
midbody, 9 at a point two headslengths betore the anus. The 
ventrals and suboaudals 182 + 142 and 192+?, the latter a<?* The 
anal is entire in both specimens and both entirely agree with the 
many Assam specimens I have seen of this snake. The vertebral 
are broader than long. The supralabials are 9, the 4th, 5th and 6th 
touching the eye. The 9 contained 7 eggs but the date of capture is 
unfortunately not on record. 

Simotes aibocinctus. 

One variety typica (Cantor J, and two of a variety calling for special 
remark. It is most like juglandifer (Wall) (variety C of Boulenger’s 
Catalogue), but differs in that there are no black walnut-shaped spots. 
A darker broad stripe 5 rows wide, runs down the middle of the 
back, and a narrower dark stripe between the 3rd and 4th rows 
above the ventrals and there are no crossbars, I suggest the name 
dorsolateralis for it. It is probably only a modified form of 
jvglandifer for a suggestion of the walnut marks is sometimes 
noticeable here and there if looked for beneath a lens. The oostals 
are in 19 rows, anteriorly and in midbody, and 15 at a point two 
headslengths before the anus. The ventrals and subcaudals jure 
var. typica 191+7, and in the othevs 170+80, and 162+89. The 
supralabials in variety typica are 8, the 4th and 5th touching the 

• A description of this snake appears in a paper on the Snakes of Assam in this Number, 
page SOT. 
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eye on the right side, normal on the left. In both specimens of variety 
dorsofoteralis the 3rd supralabial is divided into an upper and a lower 
part. (Hence the snbooular of BonleDger). In one of these the lower 
fragment is not completely excluded from contact with the eye. 

Dryophis prasinus. 

Two examples. The costals are in 15 rows anteriorly, and in midbody 
and in the <? come to 11 at a point two lieadslengths before the 
anus. In the 9 they reduce to 9 at the same site. The ventrals 
and suboaudals of the $ are 198+157? and of the 9 201+159. 
There are two loreals in the $ 1+1, three in the 9 1+1+1. 
In the $ the 4th supralabial is not divided, but in the 9 it is so, tha t 
the upper part only touches the eye. 

Chrysopelea ornata. 

One brilliantly coloured example of variety E of Boulenger’s 
Catalogue (III, p. 198). The costals are in 17 rows anteriorly and 
midbody, and 13 at a point two lieadslengths before the anus. The 
ventrals and suboaudals are 215 X 112*? (tail slightly docked). The 
last ventral as well as the anal is divided. 

Dipsadomorphus cynodon . 

Two fine examples of variety A of Boulenger’s Catalogue (III., p. 
79.). The costals are in 23 rows anteriorly, and in midbody, 15 at 
a point two heudslengths before the anus. The ventrals and sub¬ 
oaudals are 255+ 126 and 256 + 123. One of these specimens was 
being attacked by a banded krnit (Bungarus fasciatus) which Mr. 
Jacob shot. 

Bungarus lividus. 

One small example. The vertebrals are very slightly enlarged. 
The ventrals and suboaudals are 212+39. 

Naia bungarus. 

One young gpeoimeu, about 6 feet in length. The costals are 17 
at a point two headslengths behind the head, 15 in midbody and 
15 at a point two headslengths before the anus. The ventrals aud 
suboaudals are 251 + 80, of the latter the first to the fifth are entire, 
the rest divided. It is black with narrow buff bands posteriorly. 
Mr. Jacob tells me that a pair of hamadryads were reported to 
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have been killed “ in copula ” on a tea garden close to him at the 
end of April or early in May last year. 

VlPBEIDi®, 

Laches sis gramineus. 

A single specimen. The oostul rows are 21 in the anterior and 
middle parts of the body, 15 at a point two headslengths before the 
anus. The ventrals and suboaudals 171+57, It is greenish-yellow 
in colour with a whitish flank line. It hod evidently eaten some mam¬ 
mal for a mass of felt-like matted hair was protruding from the anus. 
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NOTES ON THE BIRDS OF CHITRAL. 

{October 1902 to October 1903.) 

BY 

Capt. G. A. Phurkau, F.Z.S. (4th Gurkhab). 

It is not necessary for me to go into details about the country, as 
Capt. H. Fulton has already done that in his notes, see Vol. XVI, p. 
44, of this Journal. My area was small, being praotionlly only the 
ground about Drosh, tne main valley between Nagar and Chitral, and 
the valley between Nagar and Ziarat, I certainly bad one productive 
but rapid trip up the Mastuj Valley, nearly us far as the Shundur Lake, 
but most of my birds were got at under 7,000 ft. I commenced oper¬ 
ations soon alter arrival, earlier, I fancy, than Capt. Fulton did: but, 
on the other hand circumstances prevented me from doing as much as 
1 should have liked after August. My best thanks are due to Capt. 
Fulton for allowing me to copy his rough notes before he left Ohitral ; 
they were most useful. 

I follow the numbers and nomenclature in 4i The Fauna of 
British India—Birds M . Except where otherwise mentioned identi¬ 
fication was made from skins. Those which come under Vol. II, 
(with a few at the end of Vol. I, put in to fill up a box), slightly under 
two hundred, were sent to the Society. The remainder were retained 
by me for the purpose of substituting proper labels for my rough 
ones, which were of no use without my notes. These skins (over 
250) were destroyed by mice, a warning to send off things quickly. 
However the only doubtful ones were amongst the lot sent. My best 
thanks are due to Mr. E. Comber for cheoking them at the British 
Museum (Natural History), and to Mr. N. B. Kinnear tor kindly 
clearing up some doubtful points by looking up specimens in the 
Society’s collection. 

I am sure Capt, Fulton will not mind my quoting bis records in 
cases where I have not observed the bird myself. It makes it much 
easier for future observers to have all records together. In spite of 
Mr. Comber’s opinion, I think that the list from Chitral is still very 
incomplete. See also VoL X VI., p, 744 and Vol XVIIL, p. 186 
for additions to Dipt. Fulton’s above-mentioned notes. Species marked 
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with an asterisk are not reoorded by Oapt. Fulton, who recorded none 
of which he did not make a skin. 

Family— CORVID2E. 

(4) Corvus macrorkynehm — (The Jungle Grow.) 

Common all the year round near Drosh, There was a pied one generally 
about the Fort; some breed close, some appear to go higher. 

0 (5) Corvu* frugil6gu8.~-(TKK Book.) 

Arrived in flocks on Lower Drosh farm about mid-March and went off at 
the end of April. 

(9) Corvus monedula— (The Jackdaw.) 

Small parties arrived and departed with the rooks. I have no doubt that 
more careful observation (or perhaps more shooting) would add to the list 
of “ orows.” 

(10) Pica nw«ca—(T he Magpie.) 

Fairly common in December as low down in the main valley as Ghatra 
under 4.500 feet. Saw numbers courting in the Mastuj valley in May. 

(24) Garndua lanceolate*—-(T he Black-throated Jay,) 

Very common all the year round; down to 4,000 feet in winter, Ohitralis 
often hawk it with a sparrow-hawk, with little success as a rule ; it is hard to 
drive out of cover. 

(28) Nudfraga mtrtUpunctata~(Tn e Larger Spotted Nut-cracker.) 

No skin obtained; one was sent in to me from Utssen about 7,500 feet, the 
condition allowed easy identification, but the skin was a bad failure. 1 saw 
two in June in the Drosh nullah at about the same height. Fulton records it 
from Pattison. 

0 (29) GraeuluB eremite—(T he Bed-billed Chough.) 

Common along the main valley at about 5,000 feet from November till 
March. 1 saw them at no other time. 

(80) Pyrrhocorax alpttitie—(T he Y ellow-hilled Chough.) 

Like the last but ooming down lower and staying later. Villagers at Ayon 
offered to take me to a nesting place, stating that it was a good way off and up, 
and that the nests were nearly inaccessible. Nearly inaccessible for a Ghitrali 
means a great deal and anyhow I could not go just then. One of my skins had 
black legs with yellow not red, showing through the joints, not sexed. 

Subfamily— PARINiE. 

The Tits are very fairly represented, but I think the list can be added to. 
The first time I tried the ** Sanatorium ” above Drosh, about 6,000 ft., I saw lots 
of Bed-headed Tits (or a near relation), it was early in December ; haring 
got enough to keep us busy I left them till later. I did not see them again 
though I tried for them several times. I do like watching a hunting party of 
tits on their rounds, at least two or three sorts in goodly numbers accom¬ 
panied by Goldcrests, Tree-creepers, Nuthatches, and a few Woodpeckers. 
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They are all no busy and tame and there is such a pleasant twittering going ou 
all the time, 

(31) Paru* articeps- (The Indian Grey Tit.) 

I found this bird fairly common all the year round near Drosh, 4,500 ft. and 
two pairs nested in holes in walls in the Commissariat lines in Lower Droeh. 

(37) ASgithaRteu* Imcogmyn —(The White-cheeked Tit.) 

I never obtained this bird, though I may have seen it. Fulton records it as 
common in the lower valley. 

(41) Lophophanes m«lanolophm —(The Chested Black Tit). 

Very common from 5,000 feet up in the cedars. 

(47) Lopophanis rufinuohulig —(The Simla Black Tit.) 

Same as the last. They are generally found together. 

(N. S.) Cyanides Uanuchamcm — (Chinese Blue Tit.) 

This is an entirely new species discovered by Capt. Fulton. 1 did not meet 
it. He only found it at Shost , 10,000 ft.), where there were numbers in the 
dense sorub in the river l>ed in July. He describes it as being like the European 
Blue Tit but less bright. 

Fami ly— CBATEROPODIDJE, 

As might be expected, this family is poorly represented, but the list would 
probably be increased a little by beating in the undergrowth in the lower part 
of the valley. 

(01) Trochalopterum (The Western Variegated Laughing-Thrush.) 

I only got one at Nagar in November. There were probably lots about 
which would have been found with beating. Fulton records them as common. 

(99) Trochalopterum /mea/um— (The Himalayan Streaked Laughing- 
Thrush.) 

Very common up to about 6,000 feet. Like others of their family they go 
about in little parties, but they differ in their method of getting from tree to 
tree or more often from bush to bush. Babblers and other Laughing-Thrushes 
work up a tree to the top and then v dribble ” across to the next by sailing on 
open wings to the foot of it. T. Untatum work up to the top, do a perpendi¬ 
cular dead drop to the ground, and then rapidly “ dribble ” across to the next 
by doing a hurried ° scuttle ”, half hop, half fly along the ground, They often 
scuttle back in apparent alarm, even when more than half way across the open, 
practice in jinking I suppose. Proficiency in jinking mast mean a great deal 
to them as they usually inhabit a fairly open country abounding in hawks. 
But the forest dwelling birds do just the same. Chitraiis only hawk them 
when there is absolutely nothing else to be raised; it is nearly impossible to 
flush them once they have spotted the game. I know no bird harder to hold 
alive in the hand; a novice, has less chance of success than he has of success¬ 
fully girthingup a hill pony. A small party makes a very interesting addition 
to an aviary, but the avioulturiat with a weak heart is warned off, the oft-repeat¬ 
ed impression that some bird has fallen o ft his perch in a fit is trying. Also 
17 
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catching them out with a butterfly net may be regarded as a very severe trial 
of temper and patience; they hide and jink in an almost impossible way. 
The “ droi> M is marvellous, it looks sheer straight, which it cannot be because of 
the branches. I fear this is rather an avicultural note, will try not to let it 
occur again. 

Oates is of opiniou that the subfamily CraUropodidte “ probably derive no 
portion of their food directly from trees, ” my observations do not agree with 
this. 

( 87) Jlff/iophoneux tetnmincki—( The Himalayan Whistung-Thrush.) 
Common. 

(269) HyptipeMapsaroi(k8~( The Himalayan Black Bulbul.) 

Common summer visitor arriving at the end of April. 

°(2)S.i) Molpade* intermedin*—( The Punjab Red vented Bulbul.) 

No skin. Only one pair was seen, summer visitors ; they nested on the 
Lower Drosh farm. Practically certain to have been this variety of Red-vented 
Bulbul. 

(284) Moipaxte* leucogeny*—{Tuv. Wuite-ciieekep Bulbul.) 

A few pr sent in the winter up to 4,500 feet ; numbers greatly increased by 
summer visitors ; only partial migruiis, I fancy, arriving in March. The> 
range only slightly higher in Bummer 

Family —SITTIDiE. 

(820) Siita Aw (Brooks's Nuthatch.) 

No skin but I identified from the dead bird. Saw some in December and 
again in May a little over 6,000 feet at the Sanatorium above Drosh among 
tbe tits. Not seen again. Fulton reports them as common towards Dir. 

( 28) Siita UucopvH- (The White cheeked Nuthatch.) 

Very common in winter down to 6,000 feet among the tits. 

Family— DICKUR1D.®. 

(327) Dicruru* ater (The Black Prongo.) 

Very common summer visitor up to 5,5r 0 feet. Arrives in mid-April. 
Family— CERTHID2E. 

(841) Certhia himab»yana —(The Himalayan Tree-Creeper.) 

Common in winter down to ♦\00o feet, often seen among the tits. A few 
were seen in December sb low as 4,500 feet and some were seen at 7,000 feet in 
June. 

(348) Tiohotlroma mnraria —(The Wau/-Orekfer.) 

Common down to 4 000 feet in winter arriving in October, leaving in early 
May. One pair (apparently) hung about Drosh fort till early July. Hager, 
but vain search was made for the nest, I fancy they were weaklings resting, 
as they re appeared without young in September. 

•(852) AMfthura neglecta— (The Kashmir Wren ) 

Common in winter about Drosh down to 4,000 feet, seemed to have left by 
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April. The owner of a Sparrow Hawk in want of something to do often hunt* 
them* Beating the little beggar out ^if possible) provides the chief excitement, 
the hawk being seldom wanted. 

a v ?).—A tailed wren. 

In December about the Lower Drosh farm (about 4/200 feet I think) there 
were several wrens with long tails hanging about for some time. My two 
skinners were not at that time up to small birds, and I, thinking they would 
improve in this line sooner than they did (they never became really reliable 
with small birds), rather put off shooting small birds, which I thought I could 
get later. In January I awoke to the fact that these birds were probably a 
prise. I never saw thorn again. 

Fami ly— REG U L1D2E. 

°(358) Rtqulrn cri status —(The Goldcrkht.) 

Very oommon in winter down to 6,000 feet in tho cedar forests in parties with 
tits. A few were seen as low as Drosh Fort. It was also seen in June above 
Drosh at about 7,500 feet. 

Family— SYLVIID2E. 

I confess to having shied off Warblers, I fancy Capt. Fulton did too. Thanks 
to Mr. Oates, the identification of a cleau, fresh-killed adult specimen is not so 
formidable us it appears. I am sorry that 1 did not procure the ones that even 
I, a tyro in warblers, could discern, without shooting, as being different species. 
There were only a few such in the main valley, but I saw quite a dozen on my 
trip up the Mastuj Valley. I only took two skins, which I briefly mention 
below. 1 saw birds very like the English Blackcap, Nightingale and Sedge 
Warbler. 

(401) Sylvia althwa— (Hume’s Lesser White-throated Warbler.) 

°(408) PhylloimopUH inilicu **—(OLIVACEOUS WiLLOW-W A RULER. 1 

Both from near Mastuj. In parts the river bed is covered with roods and 
willow ; small undergrowth covers the banks, an ideal place for warblers. 

(418) Phyllotcop us humii - (Hume's Willow-Warbler.) 

Not noted by me. Fulton obtained one in April at 10,000 feet and one in 
September at 6,000 feet. 

Family —LANIID2E. 

(473) Lanius vittatu 8 — (The Bay-backed Shrike.) 

Very common summer visitor, arriving the end of April np to 6,000 feet. 

(476) Lanius erythronato8~-(?UK Rufous-backed Shrike.) 

Very common summer visitor, arriving beginning of April np to 7,000 feet. 

(477) Laniu8 tephronotu8—(T hk Grey-backed Shrike.) 

1 did not meet this bird. Fnlton states that Le got one specimen in April at 
Drosh, but is rather doubtful as to bis identification being correct. 

(495) Pericrocoiui brsWrosfri#—(T he Short-billed Minivgt.) 

Very common summer visitor. First seen on 9th April at 4,000 feet in Main 
Valley * common for about a month after at about 4,500 feet; then it went up 
to 6,000 feet except a few stray birds. 
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Family— OEIOLID^. 

(518) Orklu$ kundoo~~(TnB Indian Oriole.) 

Very common summer visitor, arriving beginning of May up to about 5,600 
feet, or perhaps higher as I met it at Keshan. 

Family— STUKN1D2E. 

•(628) Pastor roseua— (The Bosk-coloukkd Starling.) 

No skin.—It was abundant round Ghitral Fort iu Juuuary. 

•(530) StumuB porphyronotus—(Tim Central-Asian Starling.) 

The only skins 1 took were in Jinjoret nullah about 7,500 feet in November. 

I have down a remark “ common at about 4,500 feet from November to April r 
and a similar remark against the next mentioned species, of which 1 only took 
skins in March at Kesun about 4,500 feet. It is quite probable that this remark 
should apply only to the latter— S. membitri. The birds are indistinguishable 
except in the hand, a starling was undoubtedly common in those months. It 
was probably mmzbieri as Fulton makes a similar remark about that bird and 
my prophyronotuK were got higher up. On the other hand both Fulton's skins 
were taken in February, so both species may have been present low down in 
winter. On going over my rough field note-book, 1 note a Central-Asian 
Starling killed on 2nd April at Drosh. 

(532) Sturnus mmzbimri— (The Common Indian Starling.) 

See above. It is more than likely that other similar starlings were present 
but remained unnoticed by either of us. 

(542) Agropuar nturttittu*.—(T he Daukian Myna.) 

Not met with by me. Fulton got one cock out of a Hock of some 17 birds 
on 16th July at the head of the Turikho Valley at 11,0(0 feet. 

(544) Temenuchus paQodarun*— (The Black-headed Myna.) 

Very common summer visitor, arriving end of April np to 0,000 feet. 

(549) Aoridotheres tritfis — (The Common Myna.) 

Present all the year from 4,000 feet. Did not meet it higher than 0,000 feet. 

Family -MUSCIC APIDdE. 

•(557) Muacioapa grim Jo.—(T he Spotted Flycatcher.) 

Fairly common at 7,000 feet in summer, not noticed in winter. They 
were breeding in June at Baradam 7,600 feet. 

(558) HemioheUdon tibirioa—* (The Sooty Flycatcher.) 

Procured at 7.500 feet at Baradam, where it was breeding, in June. 

(561) Syphia pan>a~ (The European Bed-breasted Flycatcher.) 

First seen 14th April when some half-dozen pairs were seen in Lower Drosh. 
A few were generally to be seen for about a month after. One pair, thdonly 
ones I saw during the summer, bred in the Upper Drosh garden. Fulton 
remarks that it is common in the orchards of Lower Chitrol during the winter 
and as late as mid-April, and that possibly it is a resident Probably local 

migration will explain this. 
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(689) AUeonax ruftcaudm^(Tm Rufous-tailed Flycatcher,) 

Fairly common at the Sanatorium nearly 7,0u0 feet in late May; it bred there 
later, Fulton records getting one at 4,000 feet in April, ho it is probably 
migratory to a certain extent, 

(698) TtniphomparadUi—^Vnv. Indian Paradise Flycatcher.) 

No skin taken. Summer visitor, not numerous, nor seen an high m Drosh. 
Firafc seen end of April. 

Family --TURDHXffi. 

Tho waste stretches along the main valley between the cultivated bits on 
the side streams provide grand ground for finches, accentors, and especially 
for chat-like birds. Keeping in view that such birds have always been of the 
greatest interest to me. that the river, orchards, and cultivated lands could be 
worked on the same day, and that my job necessitated frequent trips up and 
down the main valley, it is small wonder that such ground received a good 
deal more than its fair share of attention, especially during March and April, 
the spring migratory season. My notes fully meet my requirements as regards 
dates, &c., of arrival, departure, occurrence, nesting observations, &o.; but they 
sadly fail in the few instances where descriptions are required. In the case of 
the Ohats my notes give the impression of having been bothered by the 
variations of plumage, S. picata and S. plmhanka being the offenders. Mention 
is made of a mixed marriage, but the name of the lady is unaccountably 
omitted. I must content myself with leaving disputed points alone. I hope 
these remarks will induce some other sojourner in Chitral or similar district 
to take up the question. I wish I had made a larger series of skins. 

(608) Pratinrola caprata — (The Common-pied Bush-Chat.) 

Not seen by me. See also P. maura . Oapt. Fulton remarks as under :— 

“ A resident. I obtained specimens among the scrub on the banks of the 
streams at 6,000 feet in the Bimboret nalla in February. I did not see them 
again till September, when large numbers arrived at Drosh evidently migrating 
south. I believe they breed in the country.* 1 

This remark was originally made against P, maura, but was subsequently 
corrected by him to refer to caprata. 

(610) Pratineola maura—(T he Indian Bush-Chat.) 

A few were observed near Drosh in March, but the bulk of them arrived 
early in April. Most went further north or scattered, but a few bred 
between Drosh and Chitral, at least three pairs. Capt. Fulton added this to his 
original list at the same time that ho made the correction about P. caprata . 
His amended remark reads, 

4 ‘ I obtained one male only of this species in the Dolan Valley in May at 
6,000 feet>* 

Knowing both these ehats well, I could hardly help thinking that Capt. 
Fulton had made a slip in their names. Mr. Kinnear kindly looked up his 
specimens and found four maura and one caprata, so it is evident that in his 
correction alluded to, maura should read caprata and vice vmti. 
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*(618) Saxieola picata—(Tm Pikd-Chat.) 

Arrived mid-April. Common. Breeds in the country about 5,000 feet upwards. 

(619) Saxieola capintrata— (The White-headed Chat.) 

Not recorded by me, though 1 am not at all sure that I did not see it putting 
it down as a variety of S. picata , Fulton records it:— 

“I obtained specimens at elevations of 7,0(>0 to 11,000 feet during May, June 
and July. In May I found a nest at 7,500 feet at the foot of a small shrub." 

(620) Saxieola opixtholeuva —(St kick land's Chat.) 

By far the commonest Chat. First seen late in March, large numbers arrived 
early in April, scattered in early May, began to collect again with their young 
early in October. Bred from 5.000 up many along the banks of the main river* 
The cock of my ‘ mixed marriage” belonged to this species. The hen, I am 
nearly sure, belonged to S. picata. The hens of this species are very 
much darker than and easily distinguishable at sight from those of picata. 
Nests with young were common early in June. 

*(621) Saiicola pleschatila —( Tn r Sibkkian Chat. ) 

Arrives a trifle earlier and is not so common, otherwise the remarks concern¬ 
ing opisthohuca apply also to this chat. 

*(624) Saxieola onanthe — (The Wheat kak Chat.) 

Not common. First seen 2nd April. One pair nested on the Lower Drosh 
farm about 4,200 feet. 

*(628) Saxieola chrtj&opygia — (The Hed tailed Chat ) 

Rare, only a few seen in January and early February, near Drosh by the 
river on a waste stretch about 4,800 feel. 

( 680 ) Henicurun maculate*—( The Western Spotted Fokktail.) 

Commou on side streams, down to 4,000 feet in winter and a bit higher in 
summer. Breeds about 5,000 feet upwards. 

(637) Microclchla ecouleri—fTm: Little Fokktail.) 

Common in winter down to 4,000 feet on side streams. Disappeared from 
mid April till oarly in September. The Drosh Fort pair hung about till the end 
of June, when they too vanished after giving us false hopes of finding the nest. 
I have frequently seen them (in Chitral and elsewhere, plunge into the water ; 
in fact.I think, they get most of their food in this way. They always go up 
stream and apparently run along the bottom perhaps aided a bit by their 
wings, which seem to be kept half-open. 1 have seen them go up a steepish 
rook half*&'dozen times in about as many minutes, resting a little at the top 
and then flying to the bottom for another trip up, the water little more than 
covering the bird, but coming down with a force which, one would think, 
would render successful ascent on the apparently slippery suifaoe impossible* 
I have seen them plunge but not so often in deeper and stiller water, Theyare 
not shy birds to start with, and, by only advancing when they are under water, 
one can get quite close, Fulton states that be never saw them plunge, and 
that they seemed to stick more to scrub, seldom being near the water like 
maculate *. My subsequent trapping experiences give the explanation of this, 
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that he did not see them feeding* They only feed in the morning (fairly 
early), about mid-day, and then again in the evening, retiring to adjoining scrub 
for siesta between whiles. Of course this only applies to my experiences, *. «♦ 
between November and March. About 3 p.m. one day I marked one going 
into a small bosh on a bare cliff overhanging the main branch of a stream near 
here. To the best of my belief he did not move till 6 p. m., when he came 
down to feed. I am sure my presence bad nothing to do with his stopping 
there. I was some way off on the other side of the stream bed (fairly wide 
just there) trying to trap White-capped Redstarts on the other minor bifurcation 
of the stream, which was not bis hunting ground at alb Several times after, a 
stone thrown into that bush from above at non-feeding times fottud him at 
home. The one specimen caught at last did not survive long, not enough 
individual attention at first I fear. His larger relative, though I did not succeed 
in even getting him on boardship. did very well in my aviaries; this bird is also 
given to siestas, but they are shorter. 

(638) Chimarrhorni* leucoctphalut- (The Whitk capped Redstart.) 

Fairly common in winter along streams down to 4,000 feet going up higher in 

April. Seen in June about 6,6n0 feet. Fulton states that it is common in summer 
by streams from 7,000 to 12,000 feet. Like other stream-hunting birds it seems 
to divide off the stream into stretches. Each bird (or pair) sticks to it's own 
stretch, fighting off intruders. 

(639) RuticiUa frontali* —(The Blue-fronted Redstart.) 

No specimen obtained, but an unidentified Redstart, twice noted near Drosh 
in February, belonged I am nearly sure to this species, which I afterwards 
got to know well, as an occasional winter visitor to my station. 

(642) Ruticila crythronota — (Eversmann's Redstart.) 

Very common down to 4,000 on the waste stretches bushed parts in winter 
from November to February. Not seen after middle of March. 

(644) RutioMn rufirmtrin—{Tm' Indian Redstart.) 

First seen iu mid-April about 4,500 feet round Chifral Forf where it was fairly 
common and remained so for a short time. It was common up the Mastuj 
Valley in May. Not seen again till September when it was fairly common 
round Drosh. 

(644 a). Rutic ila phoenicura.—iTuu European Redstart.) 

This is the first authentic specimen of this Redstart that has been recorded 
from British India, according to Mr. Comber. I only met with it ,at Buni up 
the Maatuj Valley, where it was common on both my visits in the middle 
of May. I only took three skins. 

(645) RuUcilla iryihroga*t«r~~ (Guldenstadt’b Redstart.) 

Only seen (bar one pair) in Maroh and April, when it was common on the 
river and aid* streams about 4,500 feet. One pair hung about Lower Drosh till 
the end of June, giving us raitt hopes of finding the nest. A pair (I fancy the 
Same) were frequenting the same place in September. This attractive and 
conspicuous Redstart has, as Oates remarks, much the same habits as the 
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White-capped. It certainly also frequent* rooky hill-aides os long aa they are 
fairly close to water, I observed it hawking fliea at a great height which 1 
have never seen the White -capped do. 

(64ft) Rhyaeomhfultginodui —(The Plumbeous Redstart.) 

Resident. Common in winter from 5,000 feet down and in summer from 
4,000 to 6,000 foot possibly higher, but I do not think this bird moves up and 
down very mu oh. though in India I have met both this and the White-capped in 
the plain* at the edge of the foot-hills. The hen’s helio-like tail is most 
fascinating to watch. The cock has a charming little song, a fact I was 
unaware of till I kept them in my aviaries where the cooks wore incessantly 
singing at each other through the very necessary wire separating them. The 
White-caps often fought but never sang. 

(647) Cyameala nmeica — (The Indian Blue-throat.) 

Not observed by me. Fulton records it as passing through Dinah going 
south in September and October. 

p (651) Calliope p$otoralis—(TiiK Himalayan Ruby-throat.) 

Two were put up out of a wheat field and the cock bagged, when after quail 
near Chitral Fort on 21st April. No more were 'seen, but birds of habits like 
this and the last are easily missed. The cock, as I have since ascertained, has 
a beautiful song. 

(657) Adelur casruleicephala~~(Tnv. Blue-headed Robin.) 

Not observed till early in March, when they were common from 4,000 feet 
upwards.. They began to move higher up in April, but were present all the 
summer from 6,000 up. Major Sealy found a nest in a crevice under a fallen 
tree on Hist May on Kaogoi about 7,0U0 feet. It contained four eggs of the 
type recorded by Wardlaw Ramsay. 

(677) Merula atriyularte — (The Black-throated Ouzel.) 

Very common from 4/>00 feet upwards from March till May, appearing 
again in October. 

(678) Merula umoolor— (Tickell*b Ouzel.) 

No skin taken though several were shot and identified. Very common from 
March to May. Began to go up higher in May. A pair seen in June at 7,500. 
above Drosh. Seeu again low down in end of September. 

(691) Petrophila dnelorhynca— (Blue-headed Rock Thrush.) 

No skin. It is a bird I know well. Several pairs were seen in the summer 
in different places at about 7,000 feet or under. 1 saw it again with young in 
not fully adult plumage low down iu October. I cannot understand my 
missing it on its way up. Fulton records it at 7,000 feet in May. MaoMahon 
I believe, records the occurrence of the Chestnut-bellied Rook-Thrush (P. 
erythrogastra), but I cannot help thinking he misnamed this bird (clndor 
hync a), a mistake commonly made. 

(693) PetrophUa eyanu (Thb Western Blub Rook-Thrush.) 

First seen at the end of April, when it became very common till the end of 
May when they seemed to scatter* It remained fairly common from 4,500, up 
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all the summer breeding even at the lower elevation. They began to collect 
again in the main valley in September. 

(694) Montioola saxatilis — (The Rock-Thrush.) 

Not met with by me. Pulton records obtaining two females in September 
and October at 7,000 feet. “ The former with an egg.” Doubtless a precocious 
youngster. 

(695) Turdun m$civorun — (The Missel-Thrush.) 

Common in winter down to 4,500 fee* and in summer down to about 6,500 
feet, at which altitude I found a nest with four young on 28th May. Pulton 
records a nest at 12.000 feet, the bird, nests with four eggs, and tree being 
covered with snow on 26th April. 

Probably other thrushes will be recorded. I am nearly sure that I saw Red¬ 
wings in February near Drosh. 

(709) Cinclm aniaticm— (The Brown Dipper.) 

Common from 4,000 feet up, going a bit higher in summer. A nest was 
found at Bcori at 4,000 feet on 15th March with four practically fully fledged 
young, and another at Ayon on 6th April at 4,500 feet, with 5 young in the 
down. 

* (712) Aocmtor mpalensls —(The Eastern Alpine Accentor.) 

Fairly common round Drosh in November and March not lower than 6,000 
feet, very common in small straggling flocks down to 4,500 feet along the roads 
from December to February. One was seen at 7,5c0, above Drosh on 8th April. 

(716) Tharrahalem atrigularh — (The Black-throated Accentor.) 

Common in small parties of a dozen or so round Drosh down to 4,000 feet , 

from November to March. A few seen in pairs to April about 5,000 feet. 

(717) TharrftaUm fulvtooenn-- (The Brown Accentor.) 

Not quite so common, arrives a little later, departing eailior and keeps a 
bit higher, not seen in April, otherwise similar to above. 

Family— PLOOEIDiE. 

(734) Uroloncha malabarica —(The White*throated Munia.) 

No skin. Only one small flock seen below Drosh on 3rd May. Fulton 
reoords them common in summer up to 4,000 feet. 

Family —FRINGILLIDAS, 

The list of “ finches ” is fairly long, bat I am sure it can be added to. 

(740) CaacothrautteB humii— (Hume's Hawfinch.) 

Not obtained, but 1 think I saw it near Gairat in May. Fulton records two 
specimens from Drosh in May, and believes that it breeds in the country. 

* (741) Pycnorhamphus (The Black and Yellow Grosbeak.) 

Not uncommon in the cedar forests, down to about 6,500 feet in winter. 

* (745) Pyrthula aurantiaca —(The Orange Bullfjnoh.) 

Only one hen obtained, sent in to me from Utzura about 7,600 feet on Sfcith 
March. A cook Bullfinch hung about the inside of Chitral Fort for most of 
January, X only saw it once, but believe it belonged to this species. 

18 
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(754) Prom* ner Mura—-(T hr Whitk-hbowed Rosb-Finch.) 

Not observed by me. Fnlton records obtaining one cock on 30th April in 
Pattiaon nall&h at 9 000 feet, 

(755) Propeller pfiloherri mutt —(Thk Beautiful Rose-Finch.) 

Not observod by me. Fnlton records them common during April in the 
cedar forests between 6 000 and lO.uOO feet, not seen in summer. 

(7571 Propamr grandis— (The Red-mantled Robe-Finch.) 

A few wei'o mjb with in J^nuiry and April about 4,500 feet on the waste 
stretches. Fulton rocords them as fairly common on the wooded ridges from 
7,000 to 9 000 feet in late April and early May. 

(761) Carpodacun erythrinu *— (Tu e Common Rore-Finoh.) 

Very common in large flocks at about 4.500 feet at end of April and 
beginning of May. Seen up the Mastuj Valley in mid-May. Fulton records 
them common at the head of the Turikho Valley from 15,000 to !6,(K)0 feet 
probably breeding there, and common in winter round Drosh. 

(762) Carpodacm 86»ertzovi—{ Srvertzo* f’b Robe-Finch.) 

Not met with by me. Fulton records a good many at Gharagar at 13,000 
feet jnat below the snow dine on 10th July. 

0 (7 >3) Erythrospha giViaginea —(Tn i; Desert-Finch.) 

One spe iime i obtained. Not so common as the next species. 

(764) firgthronpfza mongolica~~(Tm : Mongolian Desert-Finch.) 

There were large flocks present in the main valley near Ghainit and 
further in March, April, and May. A few wore seen in November. These 
flocks contained smaller flocks of two somewhat similar birds, differing a bit in 
habits. One species, mongolioa , was far commoner than the other githayinea * 
Fulton records getting a pair at the head of the Turikho Valley at 10,000 feet 
on 9th July. 

(764a) Rhadopwhys sanguined. 

Not Been by me. Fulton saw two (of which he got one) at Roah in the 
Turikho Valley at 10,000 feet which constitutes t.ho flint record within Indian 
limits. 

(76tb) Rhodospim obsolete . 

No skin. A few were several times seen in November just above the junc¬ 
tion of the Shishikho with the main river. They used to be procurable alive 
most winters in Pindi or Lahore under the name of “ Kabul Guiabi ” but 
I have heal'd of none for the last few years. I believe they have sinoe been 
recorded from Quetta, so my omission to procure a skin is not of much 
consequence. 

( 767 ) Cardmlie camels—(T he Himalayan Gold-Finch.) 

Fairly common in small flocks at about 4,500 feet in the winter* from 
November to March, collecting in large flocks in April previous to going further 
up the hill, Saen io large flocks at Buni in mid-May. Fulton records them as 
common in Buxnmet at about 12,000 feet, breeding in Jqly. 
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(768) Call acanthi a bur foni—(T he Rbd-browfj> Finch.) 

Not observed by me. Fulton records it a» summer visitor, getting specimens 
in the Deodars in August from 8.000 to 9,000 feet. 

(770.) Acanthi* brenirostris— (The Eastern Twite.) 

Not observed by me, Fulton records it as fairly common on the high 
grazing grounds from 10,000 to 14,000 feet in July and August; he obtained 
a nest at 13,000 feet. 

(771) Metoponia pusilla —(The Gold-fronted Finch.) 

Fairly common in small flocks at about 4,500 feot from November to March 
collecting in largo flocks, probably increased by new arrivals in April, a few seen 
in May at that height. Fulton records them common on the Turikho at 12,000 
feet where they were nesting in July. 

* (774) Fringilla monlifringilla *— (The Brandling.) 

Only observed in April when large flocks passed through Drosh on their 
way north. 

(776) Paster domestiou*~~( The House Sparrow.) 

Arrive end of April (first seen 20th), beginning to leave early in October, 
very common at about 4,500 feet. Nested mostly in holes in trees, only a few 
apparently finding sites in the houses, such being previously occupied by P. 
montanus. Several colonies were found nesting fairly high op in the smaller 
branches of trees in the orchards. The nest consisted of a large untidy bail 
of straw, in the middle of which was the nest proper of hay and the usual 
rubbish; the entrance at the side was not easy to detect. Fulton noted it 
as far up the valley as Banoghar 7,800 feet. 

(778) Passer hhpamolm9h—(T\iE Spanish Sparrow.) 

Very common in large flocks round Drosh in October aud November, not 
seen in whiter nor in summer. Arrived in large flocks right at. the end of April 
staying only about n fortnight. 

(779) Passer montanun —(The Tree Sparrow.) 

Very common all the year, from 4,000 feet up, nesting from April to August, 
mostly in buildings, as far as such accommodation wont. My notes tally 
exactly with Fulton’s. 

(780) Passe** cinnamomeus —(The Cinnamon Trek Sparrow.) 

Fairly common in small parties in the lower wooded valleys at 4 000 feet in 
winter. Fairly large flocks soon near Drosh in April. Met breeding in May at 
about 6,000 feet, not seen lower than this in summer. 

(787) Fringtiluuda sordkla — (Stoliczka’s Mountain-Finch.) 

Several small flocks seen near Drosh at about 5,000 feet in early April. Fulton 
records having seen them at 6,000 feet in April and May, and found thorn 
common at 10,000 to 14,000 feet in July. 

(788) FHngillauda ftranrftf — ( Hrandt's Mountain-Finch.) 

Not observed by me. Fulton found them numerous in Bangui at 13,000 feet 
up in July, but saw them nowhere else. 

* (790) Ember ha faettia —(This Grey-headed Bunting.) 

No skin. I shot and identified this bird at Reshan in the Mastuj Valley 
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in May, fairly common. Not observed elsewhere, but may have been 
present. 

5 (792) Emberiza leucocephala— (The Pi nr. Bunting.) 

Common about Drosh in December and January becoming very common in 
February and March. None seen in April or later. 

(798) Emberiza $tewarti~~(Tnn White-capped Bunting.) 

Not seen in winter. Were very common in the main valley at about 5,000 
feet towards the end of April and a bit higher up in May. Breed in June and 
July as low as 6,500 feet, not uncommon. 

(794) Emberiza etraeheyi— (The Eastern Meadow-Bunting.) 

Common in winter down to 4,000 foet from October to early May, when 
they go higher up, probably found above 8,000 feet, according to my notes. 
Fulton saw numerous young in June and July at 9,000 to 14,000 feet. 

* (796) Emberiza buchanani~( The Grey-necked Bunting.) 

Only one cock obtained in May at 5,000 feet; but there were probably 
others also feeding with the hooks of etewarti, and atracheyt. It is very likely 
that other buntings were also prosont but undetected. 

* (799) Emberiza melauoe^hala—^Vm Black-headed Bunting.) 

No skin preserved and identification not quite certain. They were com¬ 
mon about Drosh in late October. The skins I took were not " in plumage ” 
and were destroyed by some puppies. However, I got to know this bird well 
afterwards through keeping it alive, and am nearly sure my identification 
was correct. 

(800) Emberiza luteoln— (The Red headed Bunting.) 

Only one pair obtained on 2nd and 3rd May near Drosh, no more seen till 
late September when, what 1 am nearly sure was this species, were fairly 
common. Fulton records them as arriving towards the end of March on the 
northward migration. 

(801) Emberiza ratihi—(T he Chestnut Bunting.) 

Not met with by me. Fulton records obtaining only one male in the Golan 
Valley at 7,000 feet in April. 

Family— HIRUNDINIDdE. 

(805) Chelidon kaekmirimm — (The Kashmir Martin.) 

Common in summer, arriving in late April. Breeds about 4,600 feet. 

(808) Cottle riparia— (The Sand-Martin.) 

Not observed by me. Fulton noies as common from April to October. 

(810) Ptyonoprogne rupe*lris~-(TuE Crag*Martin.) 

Summer visitor, common, arrived early April, breeds from 4,5Q0 feet. 
Fulton met it at 18,000 feet. 

* (813) Hirundo ru9tiea~» (The Swallow,) * 

Common summer visitor, arrived early May, breeds at 4,500 feet. 

(824) Hirundo rtg/bk-H (The European Striated Swallow.) 

Common summer visitor, arriving the end of March. Breeds from 4,000 feet. 
An unfinished nest was found on 6th May as low down as Nagar. 
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Famil v—MOT A0ILUD4S. 

(826) Motacilla alba~{Tuv. White Wagtail.) 

First seen early in April, oornmon ; breeds at about 6,000 feet. Fulton 
records it as present through the year from 4,000 to 10,000 feet, according to 
season. 

(829) MotaciUa per*onata~-(Tm: Masked Wagtail.) 

Common throughout the year breeds at about 5,<>00 feet in May- June. 

• (830) Motacilla hodgtoni ~(Hodgson’b Pied Wagtail.) 

First observed 25th March, but on sight without careful observation it is 
except in summer, so like the last that it may have easily escaped observation. 
A specimen obtained on 25th March had all the ' back parts ” pure black, 
while another killed on the 6th April had only traces of black on those parts 
as had others killed some time later Both species were breeding within a few 
yards of each other at Ayon in June, where both were oornmon. There was 
one case of an apparent '* mixed marriage,” but they had young, and I did not 
like to take the parents. 

(832) Motacilla melanope— (The Obey Wagtail.) 

Present in the winter, but not oornmon, about 4,500 feet, going higher up in 
summer. Large numbers present near Drosh in April. Breed as low down as 
5,500 feet, but commoner a bit higher. 

(835) Motacilla beema—( The Indian Blue-headed Wagtail.) 

Not recorded by me, but I think some Wagtails 1 saw in April were of this 
species. Fulton records them as passing through in numbers in April. 

(838) Motacilla citreMde* —(Hodgson’« Ykllo w headed Wagtail.) 

Arrived in fair uumbers at the end of March on the way up higher (or 
further north). Some stay for the summer as low as 6,<>00 feet, but not 
common, apparently breeding. Fulton met one pair at 10,000 feet in July. 
Home of my specimens obtained in March (along with undoubted citrcoloidee) 
had no traoe of black on the upper parts, and may, of course, be &L citreola, 

(840) Anthu* trivial**—* (The Ture-Pipit.) 

First observed at the beginning of April, quite common at about 4,600 feet in 
April and May, disappearing (probably to go higher) in June, re-appearing 
early in September. Fulton believes it to be present through the year from 
5.000 to 12,000 feet according to season. 

* (844) Anthu* tfmiU* —(The Bbown Book Pipit.) 

A fairly common summer visitor, appearing at the beginning of April, at 
about 4,500 feet and breeding about that height, 

Anthu*, *p.—i A Pipit.) 

A pipit was very common in winter at about 4,500 feet, disappearing in the 
middle of March. Unfortunately the only two skins I took were destroyed. 
I put it down aa 4. sordid** ; it was like A, iimili*, but not so large or bright, 
and the third outer tail feathers were * pale-tipped,” the legs wore dark reddish- 
brown* 
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Family— ALAUDIDjE. 

(855) Otocorps p<micillala~~(UtoVLV'ii Horned Lark.) 

There were two flocks of about a dozen each near Ghairat about 5,000 feet 
in the early part of March. 1 saw a few near Laspur, pretty close to the 
Shandur Lake in May. Fulton saw them at 18,000 feet at the head of the 
Turikho in July. 

(859) Mtlanocorypha bimaoulata—( Tin: Eastern Callandra Lark.) 

Large flocks passed up the main valley during early March. 

(860) Alanda arvenm —(The Sky-Lark.) 

Some present in the winter low down, very common in March, some present 
in April aftor which they disappeared, probably going higher. Fulton obtained 
fully fledged young at 11,000 foot at the end of June. 

(862) Calandrella braehydactila —(The Short-toed Lark.) 

Very common in small flocks in April as they passed through Brush. 
Fulton notes their return southward, passing through Drosb in largo numbers 
in first week of October. 

(864) Calandrella tibetana — (Brooks’s Short toed Lark.) 

Not observed by me. Fulton records two from Souoghar (8,000 feet) in May. 

0 (865) Calandrella (icuUroHtri*—(Jlvm;'s Short-toed Lark,) 

Two obtained at Orgutx on 10th May, indistinguishable at sight from 
braoliydactyla. Seen in small flocks. 

*(874) Galerita crtitata~~( The Crested Lark.) 

A not common summer visitor, arriving in mid-April, remaining to breed, 
not seen much above 4,200 feet. 

Family— PICIDiE. 

(946) Geeinut 8quamatus— (The West-Hi Malayan Bcaly-belliep Green 

Woodpecker.) 

Common throughout the year from 4,000 feot up. 

(961) Dendrocopus himulaym8i9—(Tm Western Himalayan Pied 

Woodpecker.) 

Common throughout the year from about 5,000 feet up. 

(969) Den irooopus auricep8~*( The Brown-fronted Pied Woodpecker.) 

Not observed by me. Fulton records it as common from 4,000 to 11,000 feet. 

(1003) lynx torquilU~~( The Common Wryneck.) 

Only one specimen obtained at Drosb on 2nd May at about 4,300 feet. 

Family— COUACIADJE. 

(1024) Coraeia$garrula~- (The European Holler.) 

Arrive the beginning of May, most pass on northward after a short starf but 
a fair number breed in the country. They seem far more secretive about their 
nests than the Indian Boiler. It was not till they had young (in mid-July) 
that we discovered a nest in a tree ito the cliff over hanging the river by Dower 
Droah, and then only by a fluke. 
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Family— MEROPIDiE. 

(1029) Merop » ap * aattr—(TnK European Bee-eater.) 

Arrive the end of May, most passing on northward, but a number stay to 
breed in the country at about 4,5u0 feet, young seen about in August. One 
nest we dug out on 20th September contained a young bird, fully fledged ; in 
fact, it must have left the nest a long time. 

Family— ALCEDINIDuE. 

®(I03fc) Alctdo ispida — (The Common Kingfisher.) 

Several were seen in April on the main river between Nagar and Kesun. 
Solitary birds were seen on the same part at intervals all the year. 

Family —UPUPILME. 

(1066) fJpupa epopa — (The European Hoopoe ) 

Fairly common summer visitor, first seen about 4,500 feet at the end of 
March going up a good deal higher at the end of April. I met it some way 
above Laspur in May. 

Family— C YPSELID^E. 

(1068) Cypwlu « (The Alpine Swift.) 

Common in summer passing overhead, arriving end of March. 

(1069) Cfflmlut tt/juH—(T he European Hwift.) 

Very common summer visitor, arriving in mid-April. 

Family—C D C (JUDAS. 

(1104) Cuculm ectnorm —(The Cuckoo.) 

Fairly common summer visitor from 4,5(H) feet up, first seen end of April. 
Family —PSITTAClIXdS. 

(1141) Pulaiomin # chi $ Hvfp 8 --(Tm Slaty-headed Paroquet.) 

Fairly common summer visitor at 4,000 feet up, arriving early in April. 
Family— ASIONIOE. 

*(1156) Asio otuB —The Long-eared Owl, 

One specimen obtained at Prosh on 2nd May. 

(1159) Symium biddulphi —(Scully’s Wood -Owl.) 

Fairly common 1 fancy in winter about 4,5uO feet, not observed in summer. 
(1167) Bubo ignavu* —(The Great Horned Owl or Eagle Owl.) 

No skin, but there was a bird which could only have been of this species 
hanging about the Lower Drosh farm for a week or so in December. 
Fulton records getting two in December in Drosh. 

(1173) Sco/>« giu — (The Scops Owl.) 

Every orchard from 4,000 feet up seems to bold this bird in summer, not 
noted in winter, the whistle-hoot u boo-boo 1 ' was first heard in April. I 
took some young in down of various ages from a nest on 13th July, and 
most charming pets the oomical little chaps made. 
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'(l 186) Olauoidmm brodm—(JIuK Collared Pigmy Owlet.) 

Only one specimen obtained at about 6,000 feet in February. Probably 
many other owls are present. 

Family— VULTURIDJE. 

(1198) Neophron percmpterus~~T iik Egyptian Vulture ok Large White 
Scavenger Vulture. 

Vo skin, I rather fancy both species were present round Drosh in summer. 

F ami ly— FALCON 1 DM. 

Chitral abounds in *♦ hawks ” as one would expect, and I am sure the list 
could be doubled. It seems a shame to shoot some species. I still regret 
having shot a magnificent Fishing Eagle at the instance of a Chitrali who 
feared for his hawks. Some on the other hand are ho numeioiiK that they 
become a nuisance and have to be tre&ied as vermin. 

(1199) Gypatu* barbatus — (The Bearded Vulture or Lammergeykr.) 

No skin. Common throughout the year, down to 4,000 feet in winter. 

(1208) Hiermtue j/swiatow—(T he Booted Eagle.) 

This bold bird is common from 4,000 feet up. GhitraJis dislike him im¬ 
mensely, as his presence in the neighbourhood renders hawking an impossibility. 
I have nover seen one domesticated ( I hope falconers will excuse my igno¬ 
rance of correct terms). In spite of itH rather clumsy build, it can put the 
fear of death into a laden shahiu, which is itself a marvellous flyer. 

* (1223) Haimtm Uucoryphus — (Pauas's Fishing-Eagle.) 

One specimen obtained out of a pair near Chitral Fort on 10th May. 

* (1229) Milvus govindka~~{TuE Common Pariah Kite.) 

No skin. I am under the impression that this and M . melanotiu were present 
round Drosh in the summer, but cannot be sure. 

(1230) MHws mlanoti$—( The Larger Indian Kite.) 

No skin, Fulton records one specimen obtained at 6,000 feet on 16th April. 

(1232). Elanm oceruleue.— (The Black-winged Kite.) 

Not observed by me, though doubtless I saw it, as Fulton says it is 
common in summer in the lower wooded valleys. 

(1233). Circus macrurus—(T he Pale Harrier.) 

Not observed by me, but there were many harriers in the main valley in 
April and May. Fulton records one from Drosh in April. 

® (1235) Circus cyamus— (The Hen Harrier.) 

Two specimens obtained in April and May below Drosh. 

* (1237) Circus wruginom$~( The Marsh Harrier.) 

Two specimens obtained in April and May below Drosh. 

* (1243) Astnr palumbaritH+~(TnE Goshawk.) 4 

Not seen by me. They are caught in the higher ranges. 

(1247) (The v 8parrow Hawk.) 

Saw several of what were probably this bird in April and May. I saw a 
good many fresh-caught ones obtained at no great height. Fulton got it. 
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0 (1255) Faloc peregrimtor —(The Shah in Falcon.) 

Met with several times. Near Drosh on 27th April, 1 shot one which was 
carrying a Myna. The Myna escaped when I shot the falcon. About the 
finest flying spectacle I have ever seen was given by a wild bird hawking a 
tame one. I do not think the owner was as pleased as I. To my mind 
hawking crows with a Peregrine ur Shahin is far finer than going for Chukot* 
with a Goshawk. 

(1260) Faloo 9 ubbnteo-~{Tur. Hobby.) 

Not noted by me. Fulton records one from Keshan, 6,000 feet in May. 

15 (1264) JEealon ckicgwra —( The Turumti or Red headed Merlin.) 

Not seen by me. At Reshan in May I saw one freshly caught near by. 

(1265) Tiununculm alaudariue^fTuK Kestrel.) 

Common throughout the year from 4,00t» feet up, especially in March and 
April. 

Family— COLUMBID^. 

(1292) Columba inter media —(The Indian Blue Rock-Pigeon.) 

Flocks of Blue pigeon wore common in the winter at about 5,000 feet, but 
it was impossible to tell which form they belonged to, except those that were 
shot I identified a good many beside those I shot myself. From December 
to March only intermedia and rupeetrie were obtained, in April only Uvia 
wore obtained. Fulton reoords inbrmedia as common up to 10,000 feet. 

(129-1) Columba Uvia ~ ( The Blue Rock-Pigeon.) 

(1294) Columba rupestrto —(The Blue Hill Pigeon.) 

(1296) Columba Uuconota— (The White-uellied Pigeon.) 

Common in winter down to about 5.0 0 feet. Fulton found them not un¬ 
common in summer from 11,000 to 14,000 feet. 

0 (1298) Palumbue caaiotf a—(T he Eastern Wood-Pigeon, Ring-Dove, 
ok Cushat.) 

Seen in the wooded parts in small parties in November and again in May 
at about 6,000 feet, and in larger parties in July. 

(1305) Turtor farrago — (The Indian Turtle-Dove.) 

A common summer visitor from 4,t»00 feet up, arriving end of April. 

(1307) Tartar mralenn $-~( Tuv . Spotted Dove.) 

A common summer visitor arriving end of April, from 4,00o feet up. 

(1309) Tartar cambay mm-CTm Little Brown Dove.) 

Remarks as for T. farrago. 

(1810) Tartar ritoritu— (Thk Indian Ring-Dove.) 

Remarks se for T, farrago. 

Family —PH ASIANID J2. 

(1334) Pucratia maerolopha —(The Kordas or Pukbas Pheasant.) 

Not observed by me, but it is without doubt common, see Fulton’s notes. 

A live bird caught at about 7,000 feet above Drosh was brought in to me in 
November, 
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(1542) Lophopkorus refulgm$.~-(Tn$ Monal.) 

No akin. Common in winter at 6 000 feet occasionally as low as 6,000 feet. 
Fulton records it at 10,000 feet and higher in summer. 

(1856) CoturrUx commum»—(T he Common ok Grey Quail.) 

Fair number continue passing through the country throughout April 
and May, 

(1370) Caccabi* chuoar— (The Chukor.) 

Very common all the year, coming down as low as 4,000 feet in winter. 
Pulton records it as high as 12,000 feet in summer. 

(1378) Tstraogallus himalaysnm— (The Htmalayan Snow-Cock.) 

Common in winter as low down as 6,000 foot. Fulton records them with 
young in July between 16,000 and 16,000 feet. 

Family— It ALLIDJE. 

In all probability many species pass through on migration in April and 
May. Two rails were brought in to me in May. Their condition (crawlh g) 
was no inducement to prolonged identification. 1 put them down as Porzana 
parva and P, marue'ta. 

* (1402) G d ! inula ohloropus —(The Moorhen.) 

One obtained at Nagar on 30th March, fairly common passing through 
in May. 

(1405) Fulica atra —(The Coot.) 

One obtained at Drosh on 15th February, fairly common passing through 
in end of April and begiuning of May. 

Family— OHARADRIIDJE. 

(1436) Vanellu* vulgaris— (The Lapwing on Peewit.) 

Fairly common in winter in the main valley, not seen after May, 

(1437) C!h*ttu*ia g+tquria~ -(The Sociable Lapwing.) 

Remarks as for tho Peewit. 

!S * (1447) ASgialiti* dubia— .(The Little Ringed Plover.) 

Fair number pass through in April. 

* (1454) A'umsnius arquata —(The Curlew.) 

A few pass through at end of April, 

(1460) Tetanus hypo eucui—^BK Common Sandpiper.) 

Specimens only obtained at end of April, evidently passing through. 

(1461) Tetanus glareala— (The Wood Sandpiper.) 

Remarks as for T. hypolmcus. 

(1462) Tetanus eohropu$-~(Tm Green Sandpiper,) * 

Specimens obtained throughout the year at about 4,500 feet, commonest at 
end of April. They bred near Drosh. 

* (1464) Tetanus eaUdris~* (The Redshank.) 

A few pass through at end of April, 
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(1471) Tringa minuta —(The Little Stint.) 

Not observed by me. Fulton records them as common in April and May. 
On migration. 

(1480) Phularopua hyperbor 6 U 8 ~~(Tuu Red-necked Phalarope.) 

Not noted by me. Fulton obtained one at Drosh on 14th September. 

(1482) Seolopax ru 8 ticula —( The Woodcock.) 

No akin, noted at several places in the main valley during April. Fulton 
records them as not numerous, but present all the year in the wooded valleys 
of Lower Chitr&l. He found them in June at 7,000 feet and notes that they 
evidently breed in the country. 

(1484) GalUtuigo mhatia — (The Fantail Snipe.) 

A few were soen for about a week in early March. Seen again and more 
numerous from mid-April to end of May. 

(I486) Gallinago 9 oHturia~‘(TEK Himalayan Solitary Snipe.) 

Not noted by me for certain, but am nearly sure I saw this bird at Drosli 
in January and again near Ay on at 5,500 feet in April. Fulton records a few. 

* (1487). Gallinago f/aMiWa-(THE Jack Snipe.) 

A few present in the middle of May, on migration. 

Family— LARI D3S. 

(1490) Larus ridibundua — (The Laughing Gull.) 

A few pass up from end of March to end of May. 

° (1495) Laru * cachinana — (The Yellow-legged Herring-Gull.) 

One obtained in January at Drosh. 

° (1496) HydrocheUdon hybrida — (The Whiskered Tern.) 

Fairly numerous in middle of May between Buni and Reshan. None seen 
there a week later, apparently on migration. 

* (1499) Sterna angUoa ~( The Gull-billed Tern.) 

A fair number of Terns passed up during end of April and May. Those 
obtained (two) were of this species. 

Family— PHALAGROCORACIDiE. 

* (1526) Phalacrocorax oarbo —(The Large Cormorant.) 

A few pass up in early March, more in April. 

Family —ARDEIDJ&. 

(1555) Ardea oinerea — (The Common Heron.) 

A few passed through during April and May. 

* (1561) Merodiaa garMtta—{TuE Little Egret.) 

One specimen only obtained below Drosh on 8th May. No more seen. 

Family—AN ATIDJ2. 

(1583) Anaer indieut— (The Barred-headed Goose.) 

Not seen by me. but geese were hoard passing in March. I saw the tamed 
binds mentioned by Fulton. 
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(1592) Atm bo»cae—( The Mallard.) 

Pass southwards end of October, perhaps earlier, pass northwards during 
March. 

* (1593) Atm pmcilorhyncha —(The Spotted-uillkd Duck.) 

One out of a small party of four, undoubtedly of this species, was obtained 
at Ayon on 6th February. I very much regret not having sent down the 
skin as its occurrence so far into the mountains is interesting ; future obaer 
vers might keep a look-out for it in summer on the Shandnr Lake, where 
I believe a great many ducks and other water birds brood. 

(1597) Nettlum crccca—( The Common Teal.) 

Passing south in fair numbers at the end of October, probably earlier. 
Passing north in larger numbers during March and April. A few stay for 
the winter. 

(1599) Mareca penelope —(The Wig eon.) 

Passes north during March and early April. 

(1600) Dafila acuta—(T he Pintail.) 

Passes north during end of February and April. 

* (1601) Querquedula oircia — (Tub Gasmanky or Blue*winked Thau ) 

Passes north during April and beginning of May. 

(1602) Spatula clypeata—fTm: Shoveller.) 

No skin. Observed in April. 







A NEW SNAKE FROM ASSAM. 
OLTGODON ER YTHRORHA CUTS. 


BY 

Major F. Wall, c.m.z.s, 

(With a Plate.) 

Among other snakes sent to me from Namsang, Jaipur, Assam, by 
Mr. C. Gore, I find one belonging to the genus OUgodon , which has not 
been previously described. It is a ? ?, measuring 1 foot 2$ inches, 
of which the tail acoounts for 2$ inches. 

Lepidom.—Rostral touohes 6 shields, the rostro-nasal and rostiif 
internasal sutures subequal, and nearly twice the rostro-labials. 
Tnternasals a pair, the suture between them nearly equal to that 
between the prrafrontal fellows, less than half the internaso-prtefronl- 
als. Prtr,frontal,t a pair, the suture between them less than half the 
prarfronto-frontalfi; in contact with intemasal, nasal, 2nd labial, 
preocular, supraocular and frontal. Frontal touches 6 shields, the 
supraocular sutures rather longest. Supraocular* length about 
four-fifths, breadth less than half that of frontal. Parietals touch 
one postocular. Narnia undivided, in contact with the 1st and 2nd 
labials. Loreal absent, (perhaps confluent with the prmfrontal), Pra - 
ueular one. Poxtoculars two. Temporal one, touching the 5th and fith 
labials. Supralahials 7 ; the 3rd and 4th touching the eye. Infra¬ 
labials 4, the 4th largest, and in contact with two scales behind. Sub¬ 
lingualis two pairs, the posterior about. $rds the length of the 
anterior, and in contact with the 4th only of the infralabial series. 
Postals two head-lengths behind the head 15, midbody 15, two head- 
lengtbs before the anus 13. In the reduction from 15 to 13, the 3rd 
and 4th rows above the ventrals unite. Vertebrals not. enlarged. 
Ultimate row barely enlarged. No keels. No apical pita. Ventrals 
154, not ungulate. Anal divided. Subcaudals 46 pairs. 

Colour .—The dorsal ground colour is dark grey, but when looked 
at closely, this effeot is produced by a very fine powdering of blade 
specks on a light grey ground. A bright red vertebral band passes 
from the nape to the tail tip, involving the vertebral, and one and a half 
rows on each ride. Narrow, black, light-edged cross-bars pass over 
thehaok, 29 on the body, 7 on the tail, and beoome more or less 
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broken up in the flanks. The dorsal ground colour extends well on 
to the sides of the ventrals. The head is marked with a dark band 
over the prsetrontals which re-appear below the eye, oblique streaks 
from the parietals, behind the gape to the side of the neok, and an 
elongate, sagittiform mark on the nape, the apex of which meets the 
pnefrontal band. The belly is whitish and handsomely adorned with 
squarish black spots, lor the most part laterally disposed. A median 
red stripe passes along the belly and beneath the tail, disappearing 
anteriorly before the throat. 
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HS9T0RY OF THE SEA COCOA-NUT (LODOICEA 
SECHELLARUM, Labill.). 

BY 0 

E. BLATTKB, S. J. 

There is scarcely any other palm which has been so little known 
and was yet the most oelebrated formerly as the Sea Cocoa-nut or 
Double Cocoa-nut 1 * The French call it Coco de mer, Coco de Salo¬ 
mon, and Coco des Maldives, and it was known to the writers of the 
16th and 17th centuries under the names ofNux Mediea and Cocos 
Maldivious. Before the exploration of the Seychelles in 1743, by 
order of Mah£ de la Bourdonnais, then Governor of Mauritius, the 
nuts were only known from having been found floating on the surface 
of the Indian Ocean, and near the Maidive Islands, whence their 
French name was derived, and even in the time of Rumphius 2 the 
nut was spoken of as the “ mirum miraculum natur®, quod prinoeps 
est omnium marinarum rerum, qu® rar® habentur”. 3 

The first European who described this famous fruit was the Portu¬ 
guese Garcia d'Orte (Garcia ab Horto) 4 . He was physician to the 
Viceroy at Goa for about 80 years. In this capacity he found leisure 
for private study which he spent in the exploration and description of 
the useful plants and drugs of the country. In 1563 he published the 
results of his investigations in his “ Coloqnios da India ”, r> which 
were soon translated into several modern languages, and into Latin by 

1 OtheT names for the tame nnt are: Narajile-buhn (Arab. Pew,); JabarUnwrial (Bomb.); 
Peoto-oo-Bi (Bonn.); Dirya^ka-nurol (Guss., Hind. Duk.); Mudu-pal (Sing.); Katal-tenna 
(Malay.); KaddetHaynga(Tam.); Samndrapn-tenkaya(Tel); Coco dee Maldives, Coco do 
mar (Portng.) ; Meercooos, Seecoooa, Doppelte Ooooannse, Wnndenrass Salomon's, Maldl- 
viache Mom (Germ). 

Btunphios (Bumpf George Eberbard) was bom at Hanau in 1687 and died in 1702. He 
ieeatledtlw^PliiiiiiBiiidicus^becaQaeliedeBoribed and figured a great number of plants 
whilst stationed to Amboina. His manuscripts and drawings hate been published in rt 
volumes under the title « Herbarium amboinense”, Amsterdam, 174M756. 

Of. Oartis, Bat. Mag., Vol. I. (new series) 2794~48, (1827), 

4 Of. D. G, Dalgado, Ola s siflo agao Botanic* das Flantas e Drogas descriptsB nos " Coloqaios 
da India " de Garda d*Orta, Bom bairn, 1824. 

* Gsrda d'Qrta, Ootoqaiosda India, Goa, 1088. 

The latest Portuguese edition was pahUshed in Lisbon in 1872. 
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Clusius 1 in the year 1567. This work went throngh many editions, 
and it is in the one of 1605 that we read the following account of the 
44 Coccus de Maldiva”* 2 “ This nut, and especially the kernel, are re¬ 
commended by the inhabitants of those Islands (Maidive Islands) 
as a remedy against poison. 1 have been told by many trustworthy 
people that, it proved useful in colic, paralysis, epilepsy, and other 
nervous diseases, and that the sick become immune against other 
diseases, if they drink water that has tieen kept in the shell for some 
time, and to which has been added a piece of the kernel. But as I have 
no personal experience 1 am not inclined to believe in these things, i 
had no time to make experiments and I prefer to use medicaments 
whose virtues are known to me and shown by experience, as, <?$., the 
bezoar stone, theriao, and many other medicines, than new ones which 
are less reliable, because I do not know whether I have to adscribe to 
imagination only what people say about the beneficent effects of that 
nut. If, however, in the course of time, some facts will be verified, I 
shall not feel ashamed to change my opinion. The skin of the nut is 
black and smoother than that ot the common Cocoa-nut, mostly ovate 
and not quite as round as the common nut. The kernel or inner pulp 
is hard and white when dry, sometimes slightly pallesoent, full of 
cracks and very porous. The dose of the kernel is about 10 grains, 
taken in wine or water, according to the nature of the disease. 
The nuts are sometimes very large, sometimes small but they are 
always found thrown upon the shore. There is, besides, the common 

1 Clastas, Oarolus (De lo Cluse, Charles) was born at Antwerp in J520 and died in 1609 
His works are very numerous, for he not only publish®! original descriptions of new plants, 
bat he translated into Latin works from the French, Spanish, and Portuguese, thus render¬ 
ing a most important service in the diffusion of a knowledge of the plant# that were known 
in hie day. Few men have suffered more in following a favourite pursuit then Cluefos, He 
has on this account been called “ The Martyr of Botany”. As early as bio twenty-fourth 
year, by excessive fatigue he contracted a dropsical disease. At tbo age of thirty-nine he 
broke his right thigh during one of his botanical rambles, and a short time after his right 
arm. Whilst at Vienna, he dislocated his left ankle, and eight years after this accident he 
dislocated his right hip. For this he was treated unskilfully, and ever after he was obliged 
to use crutches for support. During his exertions in the early part of his life he also con¬ 
tracted a hernia, which troubled him *o the ond of his days. But his bodily infirmities 
never diminished his mental activity, and he continued teaching and writing to tffo very 
last. 

■ « Aromatum et Simplicium aliquot medicaxnentorum apnd Indos nascentiam Historic 
cooscripta a D. I'areia ab Horto, Proregis India* Medico** in 44 Carol! Clnsli At rebat is 
Exoticornm Libri Decern*', pp. 190-192 (160ft). 
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opinion that the Maldivo Islands formed once part of a continent * 
which by an inundation of the sea disappeared, those islands alone 
being left: the palms, however, that produced those nuts, wore 
buried underground and the nuts themselves became petrified in the 
way we find them now* Whether those palms belong to the same 
genus as our nut is difficult to say, as nobody up to now was able to 
see either the leaves or the stem of that plant. Only the nuts are 
washed ashore, sometimes in pairs, sometimes single ; but nobody is 
allowed to collect them on penalty of death, because everything that 
is carried ashore belongs to the king. This circumstance has added a 
good deal to the value of these nuts. The pulp or medulla is then 
removed and dried in the same manner as our 44 (-opra,” till it becomes 
hard like the one you set* in the market. In this condition you might 
easily mistake it for cheese.” To this account (-hiatus adds the follow¬ 
ing note: 44 1 have seen vessels made of this nut in Lisbon as well as 
in other places ; they are usually more oblong and darker than those 
made of the common Cocoa-nut. Yon can even find the dried medulla 
of the nut in the market of Lisbon ; its virtues are highly praised and 
it is preferred to almost all other aloxipharmics. For this reason it is 
sold very dear. But you can easily gather from our author, how little 
faith such fabulous virtues deserve.’’ 

Whilst Garcia d'Ortti was staying at Goa. a Spaniard, Cristobal da 
Costa (Ohristophorus a Costa), of the medical profession, left his home 
with the only desire to 44 observe and study the various plants which 
God had created for the benefit of man in the different countries and 
provinces.” On his tour he came to Goa where he met his colleague 
Garcia d’Orta. From the personal intercourse with him as well as 
from d'Orta’s book he received most of the information which some¬ 
time after was published in Spanish and translated into Latin by 
Olusins 5 * in the year 1572. Regarding the Sea Cocoa-nut we read in 

1 That India -ond the southern and central parts of Africa wero united in Mesozoic times 
into one amt stretch of nearly continuous dry land is now proved by overwhelming evidence, 
taken from the Jurassic fossils as well as from the Cretaceous deposits. The great 
revofatlous In physical geography, which took place towards the end of the Cretaceous and 
during early Tertiary times resulted in the break-up of the old continent, and were 
foUoW^d by the rise of the Himala\ an range. It would be highly interesting to trace the 
origin Of the opinion eapTe&sed by Garcia d’Orta. Is it not possible that within historic 
times those islands were shaped into their present form ? 

* « Aromatnm et m^Ueamentorum In Oriental! India nasoentium hiatoria, plur mum loci* 
adfertn* tta qote a Doctor© Garcia deOrta m hoc gen re scripts sent anctor* Chriatophoro 
a Costa, Medioo et Oheirargo ” in “ Carol! Onsii Kroticomm Lihri Deecm/’ (1605.) 

SO 
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hfe book: “ The 1 Coccus die Malediva ’ is in suoh high esteem with 
the natives of that Island and with the people of Malabar, not only 
with the lower classes but also with kings a ad prinoes, that in all sick¬ 
ness they confide in that fruit as in a sacred anchor. They make of it 
drinking oops in which there is a pieoe of the kernel hanging from 
a small chain and they are strongly oonvinoed that whosoever has 
drunk water from suoh a cup, is immune against every poison and 
disease. I saw, however, a good many that drank from those cups 
and fell sick nevertheless. In spite of my careful observations I never 
notioed that anybody wavS cured by such a drink. Some even assured 
me that after a draught from such a cup the spleen and kidneys got 
inflamed. The price of these nuts is, nevertheless, very great, a single 
nut without any ornaments being sold for 50 and more gold pieces/" 

The fame of the Sea Cocoa-nut was so great in the 16th century that 
it found a place in Camoeus’ famous epic (X 136). 

u Nas ilhas da Maldiva nace a pranta 
No prof undo das aguas soberana 
Oujo pomo contra o vencno urgente 
He tido por antidoto excellent©.” 

" O'er lone Maldivians islets grows the plant, 

Beneath profoundest seas, of sovereign might, 

Whose pome of ev’ry Theriaok is oonfesf 
By cunning leech of antidotes the best.” (Burton). 

Another account of the Sea Cocoa-nut and a description of the 
Maidive Islands we find in the u Itinerario ” of John Huyghen Van 
Linschoten ( 1596), who had spent five years ( 1584-89) in Goa 
and had seen a great part of Eastern Asia. The following 
quotation is taken from the edition of the u Hakluyt Society” 1 : 
“ Bight over against the Cape of Comoriin, 60 miles into the sea 
westward, the Hands called Maldyva doe begin, and from this cape 
on the north syde they lie under 7 degrees, and so reach south south¬ 
east, till they come under 3 degrees on the south syde, which is 140 
myles. Some say there are 11,000 islands, but it is not certainely 

The Voyage of John Bughen Van Linschoten to the East Indies, From the old 
Bnglish translation of 1598. The First Book containing his description of the Bast in two 
volumes. Vol. I. 74-76. London 1885. 

Linschoten waft born at Haarlem (Holland) about the year 1568 and died on the 8th 
February 1611. 
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knowne, they can not bo numbred. The Inhabitants are like the 
Malabares : some of these Hands are inhabited, and some not inhab¬ 
ited, for they are very lowe, like the conntrie of Cochin, Otanganor, 
etc., and some of them are so lowe, that they are commonlie covered 
with the sea: the Malabares say, that those Hands in timo past did 
ioyne fast unto the firmo land of Malabar, and that the Sea in processe 
of tyme hath eaten them away. There is no merchandize to be had 
in them, but. only coquen, which are Indian nuttes, and oayro, 
which are the shelles of the same nuts, and that is the Indian hemp, 

wherof they make ropes, cables, and other such like. 

There are some of these nuttes in the said Hand that are more 
esteemed then all the rmttes in India, for that they are good against 
all poyson, which are verie faire and great, and blackish : I saw some 
that were presented unto the viceroy of India, as great as a vessel l of 
H canes measure, and cost above 300 Pardawen, which were to send 
unto the King of Spaine. Of this trtSe and her fruitos, together with 
the usage thereof I will discourse more at large in the declaring of 
the Indian trfes and fruites.” 

We are looking in vain for a more detailed description of the fruit 
in the II volume of the Itinerario, where tt groat number of plants 
are described 1 . 

The best account of the Maldives is that by Francois Pyrard- who 
was shipwrecked there in 1601. His description contains also the 
following short note on the Double Cocoa-nut: “ The king has, 

besides his revenues, certain rights, <?.#., everything that is found on 
the seashore belongs to the king, and nobody has the courage to touch 
anything of the kind in order to keep it, but all must bring what the)' 
find to the king, whether it be a piece of a wrecked ship, pieces of 
wood, a box or other things carried to the shore. The same obtains 

1 Galialmas Pino was so much disappointed at not finding the description promised 
by Llnschoten that he wrote: •* Protuittenu Nucia mediae arborem integra historic 
enarnre, in quo tnmen velut oorvos hiantes noa eludit, vulgarem vero per tractor c docurrit 
subeidiis in hanc mentem non excnaaua,” Mantissa Aromatica in Gustos, L c. p. 215. 

* Pyrard was bom at Laval towards 1575, travelled in the East Indies, was ship* 
wrecked near the Maldives, fell into the hands of a Prince in Bengal, served two years in 
the Portuguese Army, and published on his return to France his 4 * Disoours du voyage dee 
Fnm$ais aux fades Orientalee/* Paris, 1611, A better edition by Bignon and Bergeron 
appeared In 1616 under the title; « Voyages des Pran^als aux Indus Orientates, Maldives, 
Moloques, et an Brasil, de 1601 k Ifilt,—We quote from the edition of 1670, Paris. 
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with regard to a certain nut which is sometimes washed ashore. It has 
the size of a man's head and can be compared with two large melons 
grown together. People call it Tavarcarre and they believe that il 
comes from a tree growing at the bottom of the sea. The Portuguese 
call it * Cocos des Maldives \ It has medicinal properties and carries a 
high prize. Very often, on account- of this Tavarcarre, the servants 
and officers of the king maltreat a poor man if he is suspected of having 
found such a nut; if somebody wants to take revenge on his neighbour 
he accuses him of having a nut in his possession, in order that his 
house may be searched, and if somebody becomes rich on a sudden and 
within a short time, people begin to say that he found a Tavarcarre, 
as if this were a great treasure.” 

More credulous than Clusius and D’Orta as regards the wonderful 
properties of the Sea Cocoa-nut is William Piso, a Dutch physician, 
who had travelled in Brasil between 1636 and 1641. and who, by his 
writings added considerably to the scientific knowledge of the West 
Indies. He devotes a whole chapter written in elegant Latin to the 
“Nux Medica Maldivensium, * M . He first of all excuses himself, 
because he gives the figure of the fruit only instead of the whole 
plant; but nobody, lie says, can expect the illustration of a plant which 
has been devoured by the sea and is now growing at a depth of 16 
fathoms. The introduction to the chapter gives a vivid idea of the high 
esteem in which the Sea Cocoa-nut was hold in former centuries, and, 
at the same time, of the way in which scientific subjects were treated 300 
years ago. It runs as follows: “Amongst the immense benefits which 
the Divine Providence has showered upon mankind during the lasr 
centuries, one of the most valuable is the discovery of so many 
medicaments destined for the protection of the human mce, because, 
after the welfare of the soul, the health of the human body takes the 
first place. With regard to the invention of iron machines, of which 
our present age is boasting so much, I should rather say that they are 
forth© ruin of the nations than for their welfare. Also the art of print¬ 
ing, though it may be specially fit for the preservation of literary monu¬ 
ments, only favours the bad zeal (kakozelia) of unable scribblers. 
Similarly, there is no reason why we should be proud of the booty of 

* Gnlietai Pisonis Jiantieia Aromatics, live de Aromatom cardinal! bus quitaor, at 
Flan tit aliquot Iodide in Medidnatn reoeptia, relatio nova. Cajmt XIX. 
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the Aerythraeau Sea or of the gold mines of the Atlantis, bemuse, 
according to the highminded poet the yellow metal is more dangerous 
than the iron. 

Jamque uocens ferrum, ferroque uocentius auriun 
Prodienit ; prodit helium, quod pugnat ufcroque, 

(Ovidius Metaraorphosios prime.) 

But the glory of tho European Argonauts cun never he too loudly 
sung; they have discovered u now continent which was hidden for 
centuries, they have unveiled the secrets of the sea and shown the way 
to so many islands scattered in tho Indian Ocean. By their efforts it 
came about that almost 

-Omnis ferat omnia tellus, 

and that, foreign medicaments of high and rare value were introduced 
into our country. Amongst them the Sea Cocoa-nut (Nux Mediea 
Maldivensis) occupies the first and foremost rank, whether we consider 
its rareness or its prize and value, or finally its usefulness that was ever 
praised/’ 

As to the origin of the nut Piso gives two opinions. The common 
people say that it grows on trees that are hidden in the sea, or which 
were covered with water at the time of an inundation, or that had 
t heir roots in the water as their natural medium. The more devout 
hold a different view. They believe that the nut grows on an island 
called Pallays, which is invisible to those who want to find it, and 
visible to others that do not know about, it. From that island the nuts 
are carried away by the ocean-currents and washed upon the shores of 
the Maldives. The inhabitants of the Maidive Islands believe that 
Pallays is the happiest of all the countries of the world, and that the 
devils and malicious genii want to hide it before the eyes of man. 

Piso relates that Rudolf II, Emperor of Germany, offered 4,000 
florins for a Sea Cocoa-nut, but the family Wolfered in whose posses¬ 
sion the nut was, was not inclined to part with it. In the Maldivian 
Islands the value of one nut was estimated at from 60-120 crowns ; 
but those which measured as much in breadth as in length were the 
most esteemed; and those which attained a foot in diameter, were sold 
for 150 crowns; some kings have even been so greedy of obtaining 
these fruits as to have given & loaded ship for a single one. 

We oan easily understand the great desire of many of becoming the 
happy owner of such a nut, if we read the long catalogue of cases 
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drawn up by Piso, in which the Nux Medioa is said to have played 
such on important part in the restoration of the diseased to their 
former health. We cannot refrain from reproducing in this place for 
the benefit of the “ sons of JBsculapius n at least two of the many 
medical prescriptions which were believed in and followed in the lfitli 
and 17 th centuries: 

In Peste et Fcbribus malignis Oontagiosis. 

Cooci Maldivensis 3]. Seminis Aoetosre mundati 9j. Syrupi 
0 succo Gmnatornm acidorum, ant Scabiosae, ant flornm Tunic® §j. 
Diascordii Fraeastorii 3). Decocti radienm Petasitidis, Scordii et 
ScorsBonerai, ant aquarum Boraginis, Buglossae, q. s. F. Potio. 

In Dysenteria crnenta, et Tor minibus : facta ante praeparationo 
debita per Rheum et Clysteres. 

Oortiois intermedii Nncis Medicise 31 (si desit, Medulla aut Putamen 
vioem suppleat), Terr® Lemniaj, Lapidis Bezoartici Onentalis et 
Bistort® radicis ana 3J. Syr. de succo Portulac® parum, ad eonsis* 
tentiam, Bol. F et insuper adjectis requisite Oonditum, Potio, et 
similia. 

The most complete historical account of the Sea Cocoa-nut we find 
in Rumphius (Herbarium Amboinense, VI, 210) who describes the 
marvellous fruit under the Dutch name “ Oalappa Laut.” The stories 
are fabulous enough, but in addition to it he tells us, that many other 
tales were related to him respecting it, too absurd to be repeated. The 
Malay and Chinese sailors used to affirm that it was born upon a tree 
deep under water, which was similar to the Coooa-nut tree, and was 
visible in placid bays, upon the coast of Sumatra, but that if they sought 
to dive after the tree, it instantly disappeared. The Negro priests de¬ 
clared it grew near the island of Java, where its leaves and branches 
rose above the water, and in which a monstrous bird, or griffin, had its 
habitation, whence it used to sally forth nightly, and tear to pieoes 
elephants, tigers, and rhinoceroces with its beak, the flesh of which it 
carried to its nest. Furthermore they avouched that ships were 
attracted by the waves which surrounded this tree, and there retained, 
the mariners falling a prey to this savage bird, so that the inhabitants 
of the Indian Archipelago always carefully avoided that spot. Rum- 
phius thinks that the Chinese as well as the natives of the Archipelago 
have set, perhaps, too high a value upon the medical properties of the 
nut, considering it an antidote to oh poisons* The principal virtue 
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resided in the meat or albumen, which lines the nut, and which is so 
hard and corneous, as to be preserved for a length of time after the 
embryo is destroyed. This substance was triturated with water in 
vessels of porphyry, and, mingled with black and white, or red coral, 
ebony, and stags’ horns, was all drunk together. The great men 
formed of the shell, which possesses fewer medicinal properties preci¬ 
ous vessels, cutting off a transverse slice, which constitutes the lid ; in 
this they put their tobacco, betel, lime, and whatever else they masti¬ 
cate, believing they cun never then be contaminated by anything 
noxious, 1 2 

With the discovery of the Seychelles in 1743, » new period began 
for the Sea Cocoa-nut, the object of so many legends and superstition-. 
La Bourdonnais* was the first to discover the tree on one of the Sey¬ 
chelles Islands. He called it “ Isle of Palms,” now known by the name 
of u Pruslin.” Later on the tree was also found on Curieuse and 
Round Island. These arc within half a mile of each other, mountain¬ 
ous and rocky. Plant, the well known explorer of Port Natal, tells 
us in what surroundings this noble palm is growing : u In the 
Seychelles.” he says, “ 1 more nearly realized my preconceived ideas 
of tropical vegetation than at any other place ;—the beach fringed with 
common Cocoa-nuts ; the ravines and watercourses overhung with 
Bananas. Bamboos, the open ground full of Pineapples—miles of them 
run wild; the tops of the mountains covered with forests of Ebony 
and Rosewood, interspersed with Tree-ferns of some 20-30 feet high, 
and then these glorious Lodoiceae, with their leaves of fifteen to 
twenty feet span, and trunks reaching to the sky ; to my nothing of 
groves of Cinnamon and Cloves and Bread-fruit, all new to me in this 
their natural wildness and beauty.” Harrison is not less enthusiastic 
when he remarks: To behold these trees growing in thousands, 
close to each other, the sexes intermingled; a numerous offspring 
starting up on all sides, sheltered by the parent plants;—the old ones 
fallen into the sear and yellow leaf, and going fast to decay, to make 
room for the young trees, presents to the eye a picture so mild and 
pleasing, that it is difficult not to look upon them as animated subjects, 
capable Of enjoyment, and sensible of their condition/’ 

1 a. Curtis, Botanic*! Kagattae, 8784-18. 

2 M&brf Ss la BonrdoxwaU, boro So 1629,4*ad in 17f>8, 
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Although the tree hud boon discovered at last, it still took a long 
time before it was accurately described. Pierre Sonnerat 1 gave u 
description of it, though not a very scientific one, when on his tour to 
New Guinea he landed upon the Isle des Palmiers (Pruslin). He 
was the first to introduce the tree into the Isle of France. 

The description given by Rodion 2 does not, add any new information. 
It is, however, interesting to hear, that it was not uncommon as late 
as 1759 to see the nuts sold for upwards of four hundred pounds ster¬ 
ling each. 

After this several botanists described tho jmlin under different names : 
Gmelin called it Cocos maldivica 3 , Giseke, Borassns sonne rati 4 , Com- 
merson Lodoicea Callipyge and Cocos maritima 5 , Persoon, Lodoicea 
maldivica 0 . At last La Biilardiere was able to give u botanical des¬ 
cription of it under its present name Lodoicea sechellarum 7 , to which 
he added figures from specimens preserved in spirits, together with a 
representation of the tr^e from a drawing made in the Seychelles 
Islands by M. Lilet.. The description is followed by an aocount of the 
uses of the Palm, communicated to the Museum of Natural History at 
Paris, by M. Qu&iu-Quincy, Correspondant et Administrates G6n6ral 
des Isles Seychelles. The description, however, was still deficient in 
many points, and it was to be expected that a botanist like W. J. 
Hooker could find no rest before he had found out everything about 
that interesting tree. “ These accounts [of La BillardiArej” he writes 
in 1827 in conjunction with some nuts that Mr. Barclay and myself 
received from our inestimable friend and correspondent, Charles 
Telfair, E^of the Mauritius, only served to stimulate our cariosity : 
mid we requested Mr. Telfair, to procure, if possible, either from the 
Palms that he informed us were cultivated in the Isle of France, or from 

1 P. Bonnerat, Voyage U la Nouv, Quinta* Paris 1776, I. p. 8-10, t, 8*7. Bonnerat 
bora towards I <46, died in 1814, spent the greatest port of his tile in travels and scientific 
observations. 

* J A. ML liochoa. Voyage h Madgascar, II. 146. 

Cf. also Bory de Saint* Vincent, Voyage dans les lies d* Afriqne, III. 16ft,246. 

» Gmeliu, J. P. Systema Natures, Et., p. 609^ 

Cf .also W iUdenow, Species Han tar urn IV. p. 402, n, 6. 

4 Giseke, Lin. Prael Ord. nat., p. 8ft ^ 

■ CommenoiiMs II. and Palmarium Vol. t. 1-16. 

Persoou, C. H. Enchir II., p 680. 

' La Billardibre in Annales dn Mai. d’ Btet. Hat. Ig. p, 140, t. U. 

Vt\ ahfo Sprengel, Systema Vogetabilinm II., p. 621 
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tile Seychelles Islands, such specimens os would enable us to publish 
more satisfactory delineations than had yet appeared. The Isle of France 
Palms had not yet fructified; bat Mr. Telfair lost no time in begging 
his friend J. Harrison, Esq., of the Seychelles, to obtain the necessary 
specimens. With the utmost promptitude and kindness that gentleman 
devoted several days to visiting, with a dozen of blacks, the Isles of 
Praslin and Curieuse; and in the midst of those little known islands, 
he not only made drawings from the living trees, hut procured and 
forwarded to us, through Mr. Telfair, the male and female spadices and 
fruit, in different states, preserved in spirits, with leaves, a seedling 
plant, and even a portion of the trunk. All these, except the fully 
ripened fruit, arrived in safety. A perlect representation, therefore, of 
the mature nut, is still wanting ” 

This want has been supplied, in the meantime, by various botanists, 
and the once so mysterious Sea Cocoa-nut tree is os well known os any 
other palm. We are not going to give a detailed description of tho tree, 
os we are only concerned with its history, but we must mention a few 
points of interest regarding its life-history and economic uses. 

This magnificent palm requires a great length of time to arrive at 
maturity. The shortest period before it puts forth its flower-buds is 
30 years, and 130 years elapse before it attains its full growth. From 
the age of 15-25 years it is in its greatest beauty, the leaves at this 
period being much larger than they are later on. The stem grows 
quite upright, straight os an iron pillar, and in the male trees frequently 
attains a hundred feet in height, the females being shorter. At the age 
of 30 it first puts forth its blossoms, the males forming enormous oatkios 
about 8 feet in length, and 8 inches in diameter, while the females are 
set on a strong zigzag stalk, from whioh hang four or five, or some¬ 
times as many aa eleven nuts, averaging about 40 lbs. weight each. 
From the time of flowering to the maturation of the fruit, a period of 
nearly 10 years elapses, the full size, however, being attained in about 
4 years, at which time it is soft and full of a semi-transparent jelly- 
like substance. The arrangements provided by nature for the roots 
of this tree, are of a most peculiar kind. The base of the stem 
is rounded, and fits into a natural bowl or socket about 2£ feet in 
diameter and 18 inches in depth. This bowl is pierced with hundreds 
of small oval holes about the size of a thimble, with hollow tubes 
oormponding on the outside, through which the roots penetrate the 
M 
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ground on all aides, never however becoming attached to the howl t their 
partial elasticity affording an almost imperceptible bat very necessary 
“ play ” to the parent Btern when struggling against the force of violent 
gales. This bowl is of the same substance as the shell of the nnt, only 
much thinker ; it rots very slowly, for it has been found quite perfect 
and entire in every respect 6<i years after the tree has been cut down. 

The crown of the trunk, t e., the heart of the leaves is eaten like that 
of the American Cabbage Palm (Oreodoxn regin), and often preserved 
in vinegar; but it is less delicate and slightly bitter The trunk itself 
after being split and oleared of its soft and fibrous part within, serves to 
make water troughs, as well as palisades for surrounding houses and 
gardens. The foliage is employed to thutch the roofs of houses and 
sheds, and even for the walls. With a hundred leaves a commodious 
dwelling may be constructed, including even the partitions of the 
apartments, the doors and windows. The down which is attached to 
the young leaves serves for filling mattrasses and pillows. Of the ribs 
of the leaves and fibres of the petiol e they make baskets and brooms. 
The young foliage affords an excellent material for huts: for this purpose, 
the unexpanded leaves only are taken, dried in the sun. and cat into 
longitudinal strips, 2 or 3 lines in breadth, which are then plaited. 
Of the nut are mode vessels of different forms and uses. When 
preserved whole and perforated in one or two plaoes the shell serves 
to carry water. Plates, dishes, and drinking cups made of the nuts are 
valuable from their great strength and durability, so that this kind of 
utensil, in the Seychelles Islands, bears the name of *• Vaiselle de 
l’Isle Praslin.” Amongst other articles, shaving dishes, block, beauti¬ 
fully polished, set in silver and carved, are made from them. 1 

The marvellous medicinal properties which were ascribed to the 
nuts by ancient physicians, both European and Asiatic, have been 
recognized as fanciful nowadays and dependent s <le!y on the rarity of 
the fruit. It is consequently no longer valued by Europeans but it is 
(according to Dymook) still in great repute among the Arabs and natives 
of India os a tonic, preservative, and alexipharmic. Ainslie relates that 
in his time the Vytians occasionally prescribed the kernel given in 
woman’s milk, in oases of typhus fever, the dose being ‘ a quarter of a 
pagoda weight twioe daily, "wul adds, ‘ it is also reputed antiscorbutic 


1 t'f llooker, I. c. 
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and antivenereal.” Dymock mentions that in Bombay it is prescribed 
as a tonio and febrifuge in combination with Lignum colubrinum 
(the small branches of Strychnos colubrina, L.). It is also believed to 
possess several other proj>erties. “ Daryali-naryal 99 says S. A. Ravat, 
44 isoorrupted in Bombay into Jehari-naryal which means 4 poisonous 
Cocoa-nut, * and it is believed to l>e so by the oommon people. It is, 
however, non-poisonous, and is commonly given to children, mixed with 
the root of Nux vomioa, for colic. It seems to act mechanically, like 
Bismuth . 99 Rubbed up with water, it is given by natives to oheok 
diarrhoea and vomiting, especially in cholera. Some believe that the 
water of the green fruit or its soft kernel is antibilious and antacid when 
taken after meals. 1 

It is to be regretted that the tree is not cultivated, and that a prac¬ 
tice has prevailed of cutting it down in order to get at the fruit and 
tender leaves, and it is to be feared that this will lead to the extinction 
of the Sea Cocoa-nut, which will become in reality as rare as it was 
supposed to be by the travellers who picked up the first known specie 
mens of its nuts floating on the sea. 


1 Cf. Watt, Diet, of Econ. Prod, of India, Vol. V. 88. 
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A FIRST LIST OF MOSSES FROM WESTERN INDIA. 

BY 

L. J. Sedgwick, i.c.s. 

Onring the last two years the writer has been sending to England 
paokets of speoimens, which have in every oase been indentified by 
Mr. H. N. Dixon, im.8., the well known English Bryologist. Where 
necessary the latter has consulted various continental authorities, es¬ 
pecially Dr. Brolherus, and M. C.irdot, and with the first two has 
named some new species. There still remain some undetermined, 
and apparently new, Bpeoies sent from Mahableshwar in February 
last, hut they will be included, it is hoped, in a later list in this 
journal. Besides the specimens collected by the writer there are 
four gathered by Mr. R. M. Maxwoll. i.c.a., in Kanara, a number of 
specimens gathered by Lt.-Ool. K. R. Kirtikar, f.ls., i.m.b. (retd.), 
at various times during the last few years, and sent to the writer, 
and a few gathered by Prof. Woodrow about 1895, and sent by 
Col. Kirtikar with his own. 

Very little can be done in the way of identifying Indian mosses 
in this country owing to the absence of literature, or type collections. 
The only works dealing with Indian Bryology are (I) Mitten's Musoi 
India) Orientalist, written in Latin and published by the Tf ' nn e n n 
Society in 1859, (2) Thwattes and Mitten’s Mosses of Ceylon, (3) Con¬ 
tributions to the Bryologioal Flora of theN.-W. Himalayas by V. F. 
Brotherns, in the Aota Societatis Scientiarum Fenioa, Helsingfors, 
1898, (4) Contributions to tbe Bryologioal Flora of S. India by the 
same author, in Records of the Bot. Survey of India, Vol. I., No. 12, 
Calcutta, 1899. The first two are quite out of date, but the last two 
inight prove of considerable use. The mosses from S. India described 
by Brotherus were oolleoted by Dr. Walker in Coorg and Ceylon, and 
as Mr. Dixon says (in an article on tbe earlier gatherings of the present 
writer in the J. of B. for May), the mosses sent so far “ naturally 
exhibit a dose relationship with these (£*., the Coorg mosses) as well 
as with those of the Nilgiri Hills, and also, like them, indicate a 
ver 7 promising bryologioal field of study.” Those sent by Col. 
Kirtikar as well as those representing the earlier collection of Prof, 
Woodrow an mainly duplicates of speoimens oolleoted by the writer, 
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but the Kanara flora gives promise of an entirely different type. 
This is no donbt due to the fact that in that district both the moun¬ 
tains and the jungle approach much closer to the coast so that the 
influence of sea breezes is combined with the high altitudes and heavy 
rainfall of the whole mountain system of the Western Ghats. 

The thanks of the present writer are due to Mr. Dixon, and also 
to Mr. G. B. 8avery of Exeter, without whose assistance no head¬ 
way could have been made with the study of these most fucinating 
plants. 

In the list below the new species are marked with* and those the 
fruit of which was new witht 

Pogonatun* nloidee, P. Boauv. 

c. fr., Mabableswar, on banks. Wood., Sedg. 

This is tht» large oriental form mentioned in Dr. Braithwaite’s British Mom 
Flora. 

Camp gl opt (8 awn us, v. d. B, & Lae. 

Sterile, on the ground, Mahableshwar, Wood., Sedg. 

Oclubli'phurum albidum , Hedw. 

c. fr., Bitnagiri, Wood. Math©ran, Kirfc. On a toddy palm, Khairne, Than* 
District, Sedg. 

| FmitUm ttplnchnobrgolden, Broth. 

Sterilo, Tbana, Sedg.c, fr. on stones at Tiimbakeshwar, Nasik District, Sodg. 

The fruit was previonly unknown, and was described from the Trimbak 
specimen by Mr. Dixon in J. of B., Vol. 47, May 1U09. 

Fternim* (SemUmbldium) Walker *, Broth. 

On an earth bank in the Krishna R, Walva, Satara District, c. fr. Bedg. 
On an earth bank in a torrent course, Waishakhare, Thana District, Sedg. 

In both these cases the bank on which the moss was growing is submerged 
in the rains, and it is probable that the moss will be found to be common in 
such places. 

Fissidens trenulat nr, Mitt. 

c. fr., on earth banks, Mahableshwar, Sedg. 

Anactiingium Walker*, Broth* 

On stones, Pancbgani, sterile, Sedg. 

Hymtnostomum edeniulum (Mitt.), Beech. 

«. fr* on stones, Panchgani, Sodg. 

Mgophila eylindrioa, Book. 

Sterile and e« fr, (v. common) w Poona," Wood. Baadra, Lonavla, Maha- 
Meshwar. Kiri. Mahableshwar, Panchgaai, Trimbakeshwar, Sedg. 
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Barbula oonsanguitm, Thw. & Mitt 
Sterile, on tiles in the Ganoahkhind Botanical Gardens, Sedg. 

Calympsres Fordii, Beech* 

Sterile, on tree tranks, Andheri, Sedg. 

Pottia vemicoaa, Hampe. 
c. fr. on a wall, Thana, Sedg. 

Macromitrium sulcatum, Biid. 

Sterile, Kanara, Max. “Poona”, Wood. Matheran and Mahableshwar, 
Kirt. On trees, v. common, Mahableshwar and Panchgani. Sedg. Often c. fr. 
Trichosiomum stenophyllum, Mitt, 
c. fr, on trees, Mahableshwar, Sedg. 

Splachnobryum indiaum, Hampe & C. M. 
c. fr. on flower-pots, Thana, Sedg. 

Funaria kygrometrica, Sibth. 

c. fr, v. common, “ Poona ”, Wood. Mahableshwar, Kiri. Lonavla, Maha¬ 
bleshwar, always on sunny walls, Sedg. 

Some of the gatherings approach the forms which have been called F. 
itptoda , Griff, and F. mpalenne, C. M., but these are probably inconstant and 
looal variations from the type. 

°Brachymcnium Turgidum , Broth. 

(Dixon in Eevne Bryologique 35e annee, 1908, No. 4, p. 94.) 
c. fr. n. sp. type described from a gatheiing from timber of a small bridge, 
Lonavla. Also on branches of an Euphorbia, same place, and on trees, Lonavla 
and Trimbakeshwar, all Sedg.; also Lonavla and Matber&n, Kirt, 

Btachymtnium nepahme, Hook, 
c. fr. on walls, Lonavla, feedg. 

Brackymemum watk*ri> Broth, 
c. fr. on stones, Panchgani, Sedg. 

A nomobryum cymbtfolium, Broth. 

(Bryum filiform*, Mitt.) 

Sterile, on stones and trees, Mahableshwar, Panchgani, Lonavla, Trimbakeih* 
war, Sedg. 

Bryum ooronatum , Sohwaeg. 

e. fr. v. common, on walls, almost everywhere, Sedg. " Poona ” (1693) Wood, 

Bryum strigasum, Wils. 

(£. Wightii, Mitt.) 

Sterile, Mahableshwar, Wood., Kirt., Sedg* 
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• Bryum Qhateme, Broth. & Dixon (not yet described). 

c. fr. Lonavla, on a small bridge, and at Mahableshwar on a small bridge, 
Apparently always in sunny places and associated with Punaria hygrometrica. 

A new species of the Areodyctyon group of Bryums, with lax rhomboidal 
oells, and stout wine-red nerves, and a small upright, club-shaped capsule, 

Phi'onotis rsvoluta, v, d. B, & Lac. 

Common, always sterile. Mahableshwar, Kirt, and Sedg. Loij avia, Panohgani 
and Trimbakeshwar, Sedg. 

Erpodium manyiferw, C, M. 

Sterile. On the bark of a jack fruit tree, Gbatkopar, Sedg. 

Mr. Dixon in a long note in the »T. of B. loc. cit. expresses as his opinion 
based on a study of this specimen together with those of E. nuingiform and E . 
tolUi , Mitt., in Mitten’s own herbarium, and at the British Museum, that the 
two specimens must be united. 

0 Pteryobryopsi* Maxw$llii, Cardot A Dixon. 

(I, sp. (Dixon in J. of B. loc. cit. p. 160). 

On trees and rocks. Kauata, c.fr., Maxwell, after whom it is named. On 
trees, Mahableshwar, Sedg, 

Pterobryopnis Walkiri i Broth, 

On stones, Kanara, Maxwell. On trees, Mahableshwar, Sedg. Fruit unknown. 

(First described as a new species sub nom. P. Katiarense by H. N. Dixon, 
loc, cit., p. 163, but now referred to P. Watksri.) 

Trichostslium numostiehum , Thw. & Mitt. 

o« fr., on tree roots, Mahableshwar, Sedg. 

Sympys odon anjuntatus, (C. M.) Jaeg. 

c. fr., on trees, Mabableshwa , Sedg. 

Traciiopodiopifib blanda, (Mitt.) Fleisoh. 

On trees, oommon, “ Poona 99 (1896), Wood. Matheran and Mahableshwar, 
Kirt. Lonavla, Trimbakeshwar, Mahableshwar, Sedg, Always c, fr. 

Meteoriopsi* squat rona, (Hook.) Fleisoh. 

Sterile, on trees, Mahableshwar, Kirt. & Sedg. 

LevisreUa fabreniaoea , C. M 

c. fr., on trees, Trimbakeshwar, Sedg. 

Stermphyllum iavoyense , (Hook.) Jaeg. 

c. fr., on a tree, Wasind, Thcma District, Sedg. 

f FinuteVa ealcuUsttm, (0. M.) Fleisoh. 

Sterile, Mahableshwar, Kirt c. fr., Mahableshwar, Sedg. The fruit is new 
and has not yet been described. It doos not fruit freely, and the fruit is 
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brittle, the oajsules being email for so large a moss, cup-shaped, of a fuscous 
dolour, and produce from irregular positions on the branches on setae about 
3 or 4 lines long, which grow at right angles to the pendulous branches. 

'Ntekera atulamana, C. M. 

On trees, Kanara, Max. 

It in hoped to bring out a second list in the course of a few months. The 
writer would be most grateful for specimens from any part of India. Mosses 
are no trouble to oollect, as they do not require pressing, mounting, or preserv¬ 
ing in any way, and it does not matter in what manner or position they are 
packed. 
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A BRIEF DESCRIPTIVE KEY TO THE FLORA OF THE PUNJAB, 
NORTH-WEST FRONTIER PROVINCE AND KASHMIR- 

HY 

Lieut. CVonel C. J, Bambbr, f.l.s., 

Indian Medical Service, 

, Part V. 

( Continued from page 721 of this Volume,) 

SHTtufr* with Alternate Exstipulatf, Simple Leaver. 

Petals Ununited. 

AttDtta iQUOttOta, largo, nearly overgroen ; loaves 2-3 by jf-1$ ins. ob 

Cuntard Apple, Sharif a , Jong, blunt or long pointed, base narrowed, bluish 
SUtphtL green beneath, volvety when young, membranous, 

Anonackas. stalked ; flowers white, 1 in. long, solitary on short 

F. B. I i SB. branehlets. sepals 3, small, triangular, united at the 

Ihe Plain* as tar north ou t ei . j \ n long, narrow-oblong, fleshy, 

as rduspur (Watt ) j nner g minute or wanting ; stamens many, stylo one; 

fruit 2-4 ins. across, yellowish green, fleshy, edible, 
oovered with a yellowish green skin, tubercled like 
crocodile skin, seeds many, oblong, brownish black, 
with a swelling at the notch. A native of the West 
Indies cultivated for its fruit. 


ItftQtlfr JftOflUO* 8mali ; branches rigid, hoary, with hairs flattened 
moat ll, to twigs, twiggy ; leaves 4-1 in., linear; flowers 

FaridnuU, lathia, largo in spikes sepals 4, hairy, pointed, pouched at 

Critctpebab. the base, petals 4, half as long again aa the sepals 

F. B. MHO. with long stalks, stamens 6 ; capsules JJ-2 ins, by 

The Plains in sandy in. flattened, linear, sessile, valves flat, seeds 
places, Sirsa. nearly round, broadly winged, in two series. 


VtrsctU Emiltcmi, 

FtrtfbHti. 

Cnucirmm. 

F. B. I. 1 140. 

The Plain*. 

Shahpur (Douie). 


n 


small, branches more rigid and woody and more 
densely velvety than the last species, long, erect and 
twiggy ; leaves linear, very narrow, flowers small in 
long spioate racemes, sepals 4, hairy, blunt, margins 
thin, papery, petals 4, ovate with a broad tip, a little 
longer than the sepals long stalked, pink, stamens 6 ; 
capsules linear J-l by ^ in., seeds as above but in 
one series. 
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Shrubs with Alternate Exstipulatb Simple Leaves. 
Petals Ununithd* 


Xarsottaamtlaoa, 

Mud, 

CbUOIFXRJB. 

F. B. L 1. 140. 

Salt range (Edgeworth). 
OhoaSaiflan Shab(Oouie). 


small, branches rigid, hoary, forked, twiggy ; leaves 
linear; flowers in spikes, not elose set,large, calyx 
cylindrical, sepals 4, blunt, |-4 in., hoary, petals 4, 
linear, blunt, twice as long as the sepals, stamens 6 ; 
capsules by 4*4 in., broad, erect, seeds as above in 
two series. 


Diptemium 

ffiaucnm, 

CBOClPE&ffl. 

F. B. l.i. 164. 

The Plains. 

Multan (Bdgcworth). 


small, branches many, widely separating ; smooth or 
leaves and stem slightly rough with sticky glands ; 
leaves 4 4 iu. long, ovate oblong, shortly stalked; 
flowers small, few in braoteate racemes, sepals short, 
4, petals 4, stamens 6, free, capsules 4 in., drooping, 
wrinkled transversely, seed solitary, winged. 


Pfeysor&ynoui brah- 
vious, 

Orucipbh*. 

F, B.I.i. 165. 

Salt range (Vioary). 


small, smooth, leafy ; leaves fleshy, l-4 ins., ovate 
obloug, low<rs ulked. upper linear lanceolate,narrow¬ 
ed at the base, running down the stem slightly, with 
earsbaped lobes, flowers lar^e, white in long racemes, 
sepals 4 , erect, petals 4, stamens 6; capsules two 
jointed 4 3 in. long, lover joint seedless, upper large, 
ovoid, 2 celled, ceils 2-4-seeded with long conical 
beak, seeds flattened. 


Xyloama longlfoltam, see Trees, Alternate, Exstipulate, Simple. 


Tamarix irallioa, 
Tamarisk, 

Jha* t pHaH, Iri. 
TaMAB1:$CINKJB. 

F. B. 1. i 248. 

The Plains. 

Delhi, Lahore. 


large, branches slender jointed leaves minute, scale 
liko not sheathing, overlapping at first, distant later, 
usually green ; flowers 4 hi. diazn,. shortly stalked, 
crowded in long slender spiked branched racemes, 
white or pink, bracts shorter than the flowers, half 
sheathing, membranous, hbort-pointed, sepals per¬ 
sistent, triangular, blunt; petals longer than the sepals, 
stamens 5, styles 3; capsules 4 in. long, narrowed 
from an ovoid base. 


Tamarfcc aalina, 

Kwa. 

Tahariboineab, 

F. lL I. i 248. 

North-Westsrn Frontier 
Province. 

Bsakbeyl. 


medium size, smooth, bluish green ; leaves minute, 
sosle-like, heart shaped, somewhat sheathing, bracts 
equalling the flo *ers in length, linear, stigmas sessile, 
in other respects like the last speoies. 
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Shbubs with Altehnatb Kxstipclate Siupi-r Leaves* 
Petals Ununited. 


Tamarlx dioloa, 

Kao loiy junto k pilchi, 
Tamahibcinejb 
F.B Li. 349. 

The PJang. 


small, branches long drooping ; leaves minute,scale¬ 
like, sheathing, greyish green with a broad white 
margin, smooth, long pointed ; flowers in two sexes, 
purple pink in rather short compact stalked spikes, 
bracts nearly as long as the flowers, triangular, long 
pointed, reddinh brown, stamens 10, styles 3 ; capsule 
oblong tapering, twice as long as the withered sepals 
and petals. 


Myrle&rlft gamaaloa, 

Ghat. 

Tamabiscinbas. 

K. fi. 1 i. *50. 

Basara, 7-9,000 ft. 

(Bam it J. 


medium size, branches many, parallel to the stem, 
stem slender, with fine parallel lines, with blueiah green 
waxy gloss when young ; leaves small, linear lanceo¬ 
late, fluwers small, pink-purple, on short stalks in 
lateral or terminal spike like racemes, 1*18 ins. long, 
bracts ovate lanceolate, three to four times as long as 
the short flower stalks, with broad thin margins, sepals 
5, unuuited, lanceolate, equal in length to the petals, 
petals ft, stamens 10, alternalcly long and short, united 
for half their length, htigmas 3, sessile ; seeds many, 
with a tuft of bait's, usually stalked. 


SldmmUt laursoia, 

N$r % bum. 

Kutacbac. 

F* B I. i. 499. 

Himalaya, 6-10,000 ft. 
Simla, Mahasu cOolMt), 
Hurree, b asara(Barrett). 


small, strongly aromatic, evergreen; bark white, 
stringy ; leaves oblong lanceolate, 3-6 ins. long, 
smooth, gland-dotted, shining, crowded at the end of 
branches; flowers male and female $ in. diam., white or 
yellow, in crowded erect terminal branching racemes 
ins. long, calyx persistent, 5-lobed, petals 4-6, 
oblong, much longer than the calyx, stamens 4-6, 
imperfect in female flowers, stigma 2-5 lobed ; drupe 
red, ovoid J* J in. long, with 2-ft one-seeded atones* 


Citrus motto*, 
lamoa or X»lmo f 
Nimby. 

Botaoka* 
r. B. I. i. 614* 
the Plains. 


large, bark greenish grey, smooth, long axillary 
spines; leaves jointed to stalk, stalk often winged, 
3*6 ins. by 1-2$ ins., ovate lanceolate, smooth, lea¬ 
thery ; flowers white, sweet-scented, solitary or in 
axillary dusters, $-1 in. loog, calyx cup-shaped, 3-5- 
too hed or entire, petals 4-8, often tinged with pink, 
oblong, fleshy, gland-dotted, stamens 20-40.; fruit 
2*4 ins. long, ovoid oblong or round, rind thick or 
thin, yellow when ripe, pulp cellular and juicy, usually 
acid. 
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Shrubs with Alternate Exstipulate Simple Leaver. 

Petals Un united. 


Ola* mm, 

OL \ Cl NBAS. 

F. B. I i» 676. 
Himalaya to 6,000 it. 


BymnoftPsria or 
Oeltr-rua, 

Eoyloiaa cr spiaosa, 

Gw a! a da rim. 

Cel AST BINE AC 
F. B. I. i, 080. 

Himalaya to 8,000 ft. 

Salt tango. 

Hazara (Barrett). 

Oymnosporia TOOU- 
eMina or 
Oelaatrai xigUte, 

Pat ahi. 

Crlastrineje. 

F. B. I. i. 031. 

North-West Frontier Pro¬ 
vince. 

Peshawar. 

Mawuipind' 

dyamosporla or 
Oe;a»trua moatnaa, 

Talhar, wardia, thera- 
wans. 

Cklastrinkl*. 

F. B, L i. «21. 

The 1 laine to 2,000 ft. 


small, dwarfed by jungle fires, root stock woody 
with annual ribbed shoots 2 ft. high ; leaves 1| 2$ by 
j-4 in„ oblong-lanceolate, nearly sessile, smooth and 
light green above, greenish with a bloom beneath, 
margins turned back ; flowers nearly £ in. ociobs, soli¬ 
tary, calyx minute, increases in fruit, petals 3, oblong- 
lanceolate, stamens H, slaminodes L-6, bifid, longer 
than the stamens ; fruit, the size of a pea, round, one- 
seeded. 


medium size, smooth, densely branching, stiff, 
straight, axillary spines not bearing leaves; leaves 
smooth, ovate or round, J-1J ins. by 4-1 in., toothed ; 
flowerB many, white in short axillary clusters, calyx 
five lobed. lobes obtuBe, minutely fringed, petals 5, 
oblong, stamens 5 • capsule three-angled, 4 in. disuit., 
cells three, seeds 3, half enclosed in a red fleshy cuter 
coat. 


medium size, branches much zig-zagged, spines 1-3 
ins. long, bearing leaves and flowers; leaves 1-1| by 
|*1 in., obovate, crenate, leathery, smooth ; flowers ia 
clusters shorter than the leaves; fruit somewhat 
inflated, three and one-seeded cells ; in other respects 
like the last species. 


large, branches stiff and nearly straight, spines 
axillary, straight, 1-2 ink. long, often bearing leaves 
and flowers; leaves 1*3 by ins.,linear,ovate to 
roundly ovate, minutely toothed or not, leathery; 
flowers, in axillary or on the spines, tnnoh branched 
dusters, shorter than the leaves, small, greenish white, 
bracts, calyx lobes and petals fringed ; fruit round or 
ovoid, black, si«e of a pea, 1 -3 celled, cells one-seeded; 
in other respects like the last species. 
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ftHRODS WITH ALTEJWATE EXSTIPULATK SIMPLE LEAVES. 

Petals Uncntted. 


Stas Crttaui, 
Thowlf tree, 
Vexwtiin Sumach, 

bka*, tu*g. 
lEACAlTDIAOKJS. 

F. B. I. ii. 9. 
Himalaya, 5*5,000 ft. 
Hasara (Barrett;. 
VallejH below Simla. 
(Collett). 


large, bark reddish brown, branchlets red, young 
parts grey woolly ; leaves 2*4 by 1J-3 ins., stalks, t J-3 
ins. long, ovate or round, polished above, slightly 
woolly beneath ; flowers very small, pale yellow, ^ 
in. diam*. few on very slonder long stalks forming loose 
feathery, pale, purplo bunches, sepals linear, oblong, 
petals longer than the sepals, stamens 5, styles 8; 
drupe Jin. long, compressed reddish covered with 
white hairs. The wood under the name of Yonng 
Fustic is much used in Europe for dyeing wool 
scarlet ,or orange. The bark and leaves are used for 
tanning. 


CrotolwU SurUst, 

Ship, #/#, karxa*. 
LeUUMIKOSjC. 

F, B. I. II. re. 

The rialns to 4,000 ft. 
Ssrgodha (Dome). 


small, brandies numerous, stiff, ending sometimes 
in spines with fine pale felt ; leaves few, scattered, 
almost sessile, ins. long, silky, ovate or lanceo- 
la e ; flowers yellow (5*12 in terminal racemes flower 
stalks very short with two bracteoles, calyx densely 
silky, teeth lanceolate, corolla yellow with reddish 
veins, hardly protruding, stamens 10, united, style 
long, hairy above ; pod 8-4 seeded hardly longer than 
the calyx, oblong, hairy. The fibre is sometimes 
used in place of hemp. 


0rctelari% alUda, 
Lbqcmikosjr. 

F.B.I it 71. 

The Plains to 7,000 ft. 
Simla iiMlett). 


errtol ariejauesa, 

L*GUMlXOfi*. 

F. B. I» it 79 . 

The Plains. 


small,branches many, firm, round, slender, some* 
what silky ; leaves nearly sessile, 1-2 ins. long, firm, 
gland-dotted, narrow, oblong, smooth above, silky 
beneath, flowers, J in. long, pale yellow, usually in 
terminal racemes, calyx top-shaped, J in. long, thinly 
silky, longer in fruit, teeth long, 3 lower linear, 2 upper 
broader and blunter ; corolla pale yellow, rarely tin¬ 
ged with lilao, hardly protruding, stamens 10 united, 
style long, hairy above; pod J-j in. long, sessile, twice 
as long as the oa'yx, smooth, oblong, seeds 6-12, 

medium rise, cultivated; branches stiff, slender, 
silky ; leaves at somewhat distant spaces, linear or 
oblong, 1J-3 ins. long, both surfaces shining with short 
brown silky hairs, flowers 1 in. long in 12-20—flowered 
racemes, 6-12 ins. long, bracts minute, linear, calyx 
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SHBUB8 WITH ALTERNATE EXBTIPULATE SIMPLE LEAVES 

Petals Ununitbd. 

£-} in. long, covered with rusty velvety fairs, teeth 
very deep, linear oorolia bright yellow, smooth, pro- 
trading a little out of the calyx, stamens 10, united, 
style long, hairy above ', pod 1-1* ins. long, coveied 
with bilky haiiB seeds HM5. The fibre is much used 
for making cordage and sacking. 


Jts) autans, large, bark dark grey, leaves 4-0 by 14*2$ ins., ovate 

LA** frftath. oblong, long-pointed, glandular'toothed, leathery, 

SAXirovGAttMB- dark green, shining above, leaf stalk 1-1| ins. long, 

F. W. 1. H. 408. stout; flower* white, y 1 ,, in. long, in dusters of 8*7 

Himalaya 8-8,000 ft. forming velvety, drooping racemes 4>8 ins. long, 

Sutlej Valley, Snni calyx velvety, tube bell-shaped, lobes f>, persistent, 

(Collett). petals 5, twice the length of the calyx lobes, linear, 

erect, stamens ft; capsule { in. long, separating into 
2 valves through the cell partition and the style, 
seeds many. 

OsbftOkla itflUath, B€0 Shrubs, Opposite, Exstipulate, Pimple. 

XiUTfimmmlft iadica, 8645 Shrubs, Opposite, Exstipulate, Simple. 


OPtmtto Diiloail, 
fdofcly ?dtr« 

Cactus, 

2fag//k*n*. 

O ACT ACE AS 

f. B. I. ii. 6117. 

The Plains to 7,000 ft. 
native of South Ameiica. 


medium size, stem flat or round or angled, fleshy, 
armed with barbed bristles in dusters ; leaves fleshy, 
soon falling off ; flowers orange red, solitary, sessile, 
calyx lobes 3-many, small, overlapping, petals many, 
free or shortly united below, stamens many; fruit 
one celled, pulpy, seeds many, oblong or kidney 
shaped ; coccus cacti, the cochineal insect lives on ibis 
plant—It is much used for hedges. 


A ttdr &CtoflOOrdl fb l Uf 8ma ^’ branches slender, round, smooth; leaveslong- 
Xurk»i t pursuit, btreu. stalked, 1-8$ by $-1 £ ins., thin, margin smooth, ovate 

Bufmomjiaokal oblong, tip rounded base ronnded, stalk i-J in, long, 

t* B. I. v. 98». flowers $ in. diam. green on long, slender axillary stallgi, 

Himalaya, 6*8.000 ft. the males in clusters females sol it cry, calyx fiktbed 
8in.is,Mashobrs(Collett). petals 5, stamens 5, females without petals, styles8, 
Chang.agalli (Duuie). divided into 2 long branches ; fruit $ in, diam, round 
with a depression al ove, seeds 6, triangular. 
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Shkcbs with Alternate Exstipulatk Simple Leaver. 
Pktals United. 


Flowers minute in Heads. 


Verooniaoiaomceni, 

Comfositas . 

F.B. I.iii 2»7. 

The Plains. 

The S*’t range. 
WMirlstan, Baluchistan, 


medium me, much branched,grey, velvety, branches 
grooved, white; leaves 4-lJ ins., oblong, rounded 
tapering to a narrow base, often with an abrupt tip, 
Bomoiin.es toothed, gland-dotted, velvety on both 
surfaces ; flowers purple in solitary beads, i in. diaxn., 
on the ends of ti e branches of flat topped clusters, 
bracts round fcho heads, £ in., in many series, linear, 
inner longest, calyx of hairs (pappus) 4 in., white, 
persistent, corollas smooth, slender, all tubular, teeth 
5, narrow, un her bases blunt, style-arms long, hairy 
all iou"d. Bhort pointed ; achenes (seeds) ^ in., 
6-ribbed, tapering to the base, covered with rather 
still hairs. 


FfocteA OVEllS, large, branches with broad green toothed wings ; 

OomP^sitac. leaves 2 4 by $ 1 in,, sessile, oblong, coarsely toothed, 

E- B. 1. i»*. 272. tips rounded , flowers wbito yellow or lilac in heads in 

The Salt rang. (Aitchison) compound hairy terminal leafless flat clusters, heads 
J in. diam., discoid, flowers all tubular, outer bracts of 
h<ada short-poin'ed, re< ds small, 4-6-angled, smooth, 
tuft of hairs on top. slender. 


VaUlOhiUia, large, velvety with glands and hairy, branches not 
Oompuhitjr. winged ; leaves 1-2 ins. long, sessile, oblong and ovate 

P, B. I. i ». 271. with broad tip, slightly toothed, rigid, nerves promi- 

Tbe B ales (Falconer and nent above and below ; flowers white, yellow or lilac 
®h* w * r t') in heads in compound terminal flat leafless dusters, 

heads t in. diam.; flowers all tubular, outer braets of 
heads woolly, somewhat pointed, seeds small, 4-5- 
angled, tuft of hairs, reddish. 


VlMhtftlWOiOlifeft, 

9 kauri. 

r. B» 1. Ht> 272, 

The FUins. 


small, greyish, hairy, velvety, branches slender; 
leaves 1-2, oblong, sessile, narrowed to the base, 
margin Bmooih or toothed at the lip, nerves oblique, 
prominent on both surfaces ; flowers white, yellow or 
lilac in heads in compound flat leafless clusters, heads 
i in diam , longer than broad, bracts of heads short 
rouoded blunt, outer ones with grey hairs. A weed 
of cultivation. The leaves are aperient and are used 
to adulterate senna* 
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Shrubs with Alternate Bxsttpula.tr Simple L«avrs. 

Petals United. 

Powers minute in Head?, 

medium siso, branohrs, stout, velvety with glands; 
leav b 1 *1 i by i | in , sessile, lanceolate or ovate with 
broad tips, coarsely toothed, base with ear shaped 
projections or not; flowers whi'e, yellow or lilae in 
heads stalked solitary or few, hardly in clusters, beads 
in. diam., bracts of heads narrow, sharp pointed, 
rigid. 

tattle Gapptj medium sise. roented, branches thick.densely wool- 

Co po^itab. ly as also are under surface of leaves and flower 

F. B. 1. ill. 295. clusters, leaves 8-6 by 1-2$ ins,, leathery, eewile or 

Himalaya, 4-6,o(K) ft shortly s’&lked, toothed, silky velvety beneath, teeth 
Valleys below Simla 0 i 0 k® fie t; flowers all tubular or a few radiate, in many 
(Colbtt), heads i in. diam., yellow, in rounded clnstera, bracts 

H 4 cara (Barrett). round the heads linear stiff, sharp-pointed, outer ones 

shortest; seeds in., silkyfufts of haiia (pappna) 
i in., grey, hairs thickened at the ends, 

medium size, nearly smooth ; branohes slender ; 
leaves 5 by 2 in*., stalked, ovate-lanceolate, thin, long 
pointed, young velvety, old rou^h above; flowers 
yellow, outer ones radiate, in many beads. | in, diem*, 
on slender stalks crowded in bread teiminal dusters, 
bracts of heads linear, sharp.pointed, stiff,seeds A 
tufts of hairs (pappus) i in., yellowish, hairs i thickened 
at the tip. 

1 ttUoiate orilP*, see Herbs, Ereot, Alternate, Exstipnlate, Simple, 

Toothed, Petals United. 

PttllPftffift fflttttOOBOO&ij see Herbs, Ereet, Alternate, Exstipalate, Simple, 

Toothed, Petals United. 

Flowers not in Heads 

Qattltborl* MPUBUlb- see Prostrate Shrubs, Alternate, Exstipalate, Single, 
rxoidea, 

BlttlthOiii tetflg- *** Prostrate Shrubs, Alternate, Exstipalate, Staple* 


Inula ouiPldaU, 

OOMPOSlTiVJ. 

F. B. I. lit. 2M. 
Btmabtya, 4-7,000 ft. 
Simla (Collett). 


Pittoltea argute, 
Composite. 

F. B. I. Hi. «7S. 

The Plains (Aitchison). 
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Shrubs with Alternate Ex stipulate Simple Leaves. 
Petals United. 


O&tftloPa ftutiglata, 

Bbicacej®. 

F. B. 1. iii. 459. 
Himalaya, 10-14,000 ft. 
Hattu (Collett). 

Marali (Bomber). 


EholodonAron cam* 
panulatum, 

Cheroih/y s a r n g a r } 
gaggaryurmi. 
Kbicace^l 
F. B. 1. iii, 466. 
Himalaya, 0-14,000 ft. 
The Chor (Collett). 

Murali (Biimber). 


Eiodoaeaaroa lopl< 
dotam, 

TalUfv,r % taliori. 
IfiniOACKiE. 

F. B. I. iii. 471. 
Himalaya, 0-15,000 ft. 
Simla, Jacko, flattu 
(Collett). 

Marali (Bomber). 


ftbo&o&«adro& 

▲stbopotroa, 

Mchni) hmzaban, tasak* 
tsun. 

Bbicace^e. 

F. B.I. HI. 472. 
Himalaya, 11-16,000 ft. 
Tht Ohor (Collett). 
Morali (Bomber). 

38 


Flowers not in Heads. 

small, dense tufts of parallel erect brunches. 042 
ins. high, leaves \ in. ovate oblong, overlapping,press¬ 
ed against the blanches, thickened on the back, 
hairy ; flowers white on solitary stalks or in twos or 
fours ; sepals £ -ft in., short-pointed, nearly smooth, 
margins often toothed and membranous, corolla 
i-i in., widely bell shaped, fleshy ; capsule round, 
point depressed. 

medium size, bark thin grey ; leaves 3 5 ins. long, 
oblong, rounded at both ends, crowded at the end of 
branches, leathery, dark green, smooth above, cinna¬ 
mon felted beneath ; flowers mauve in large dusters, 
stalks as long as the corolla tube, bracts silky, calyx 
teeth broadly triangular, small, corolla boll-shaped, 
1-1A by .4 1 in., lobes i), stamens 1 o ; capsule cylindri¬ 
cal, l in. long, curved ; seeds linear oblong, flattened. 
The powdered leaves are mixed with tobacco and 
used aR snuff in colds, 

small, scented, young parts covered with silvery and 
golden scales, branches rough ; leaves J4 in. long, 
ovate with broad tips, base narrow, nearly sessile at 
the ends of branches, smooth above, silvery beneath ; 
flowers red, yellow or purple, solitary or 2-3 together, 
stalks ins. long, very rough, calyx teeth oval, 

corolla tube short., lobes round, spreading -1-ij in. long, 
stamens 8-10, hairy below; capsule j-J by $-:} in., 
erect. The smoke of the leaves is used in native 
medicine as a stimulant. 

small, scented, branchlets rough and scaly : leaves 
1-14 in. long, broad oblong, shining above, cinnamon 
felted beneath, stalk in. long ? flowers yellowish 
white in small termiual clusters, calyx teeth oblong, 
thin, margins hairy , corolla tubular, mouth dilated, 
tube $ in. long, lobes ovate with broad tips, spreading, 
stamens 6-8 ; capsule $ in. long, ovoid. The leaves 
are used for the same purpose os those of the last 
species, 
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8 BRT 7 B 8 WITH ALTERNATE EXHTIPIJLATK BlMPLE LEAVE!!. 

Petals United. 


ICoeMUxOlea, 
acyvila* Hfrloaa*, 

Bebrang, hat.hum, tham- 
shaid. 

Myksikk*. 

F. b. i. til. fill. 

Salt Range. 

Himalaya, 1-8,500 ft. 

Simla (Collett). 

M turns (Dome;. 

Xynlno loalMmt*, 

JParwanay gog*a, gan/tta. 
Mykwnmj. 

F. li, I. Hi. fill, 

Himalaya. 8-9,000 ft. 
Simla, The Glon 
(Collett). 


SttlMlterobMt*, 

fiuyabirang. 

Mybbitsm. 

F. D. 1 . Hi. filfi. 

The Plaint to 5,000 ft. 
Hear the Jarnna. 


Ati Ula huaulii, 

MYBBINKJ 5 . 

F. b. 1. hi. 580. 

The Plaint to 5,000 ft,] 


nee Trees, Alternate, Exstipulate, Simple. 

small or large, branchleta rusty velvety ; leaves $4^ 
ins. long, nearly sessile, lanceolate, gland dotted, 
sharply toothed ; flowers small, nearly sessile in 
clusters of 3-8, calyx 4-Jobed, free, persistent, corolla 
4-lobed, rotate, stamens 4, stigma rounded, style 2-4 
branched ; berry | in. dia., red, round, edible. The 
fruit js sold in bazaars as a strong purging vermifuge. 


large, bark ashy, smooth ; loaves 2-5 by $4$ ins., 
smooth, leathery, lanceolate sharply toothed towards 
the tip, gland dotted, stalk iVt in, long ; flowers in 
axillary clusters, stalks i in. long, calyx and corolla 
4—rarely 6-lobed, fa in. diam., stamens 4, rarely 6, 
style with 2-4 flat spreading branches, berry red. round 
J-J in. diam. 

large, bark brown with horizontal cracks on the 
branches, and small warty excrescences ; leaves 3^-7 by 
2-3£ ins., oblong or lanceolate with broader tip, base 
narrowed, margin undulate, short-pointed, rusty velve¬ 
ty beneath, nerves prominent, stalk glandular, usually 
grooved ; flowers small in simple or clustered racemes 
of 1-2 ins. in length, calyx 6-lobed, persistent, petals 6, 
oblong, reflexed, stamens 5 on the petals, styles short 
persistent; fruit a dry berry, red, round with ribs and 
crowned by the style ; seed usually one, round with a 
hollow base. The fruit is used for the same purpose 
as that of Myrsmt afrieana. 

large, smooth, branched ; leaves 4*8 by J|-3$ ins., 
oblong or ovate with broad tip, short pointed, leathery, 
fleshy, margin smooth ; flowers pink, £ in. diam., in 
axillary clustered racemes, stalks 1-2 ins. long, bracts 
soon falling off, calyx lobes 6, blunt, oval^eorolla fi¬ 
bbed, stamens 5 ; fruit round, black when ripe/atae of ' 
a yea, crowned with the style, full of pink juice, seed 
one. 
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Shrub* with 


SUptomUbulfelU, 

Onrgura . 

MYIU 5 INEAJ. 

f. b.i. iu. m. 

Peshawar. 

Balt Range. 

Trans Indus HUls, 2*8,000 
feet, 


E Anaya atriota, 

VeiM t gander a, mrgalam, 
APOCYNACEAS. 

F. B. I. lil. 640. 

Salt Rang< . 

Peshawar. 

Trans Indus Plains. 


Jtatam oAorua, 
01«waAer, 

K*n4r } ganhira. 
APOCYNACE^E. 

t. B. I. ill. 864. 

The Plains to 6,000 ft. 
In dry ravines, 

Assam (Barrett). 


Alternate Exstipulate Simple Leaves. 

Petal* United. 

large, spinous or not; branches grey ; leaves 1} 
by l in., shortly stalked, ovate with a broad blunt 
tip, base narrowed, margin smooth, recurved, leath¬ 
ery, smooth above, slightly velvety beneath ; flowers 
small, greenish yellow, sessile in axillary tufts, calyx 
lobes 5 ; round, overlapping, corolla tub© short, lobes 
5, oblong, blunt, stamens 5, alternating with 5 pro¬ 
cesses; fruit round, fleshy, edible, in. di&m., one— 

or rarely two-seeded ; seed round with hollowed base. 

small, smooth, stout, series of stems in clumps, 
milky juice from young partB ; leaves 3-4 by J-f in., 
oblong-lanceolate, short-pointed, sessile, leathery and 
yellow when dry; flowers white, in dense terminal 
short axillary stoutly branched and shortly stalked 
clusters, bracts awl-like and persistent, calyx short, 
lobes 5, short pointed, corolla circular, tube cylindric 
h in., lobes 5, short, broad overlapping to the left, 
stamens 5, above the middle of corolla tube, but not 
protruding ; follicles two, ereot, 2-3 by 4 in., Bjightly 
flattened, rather leathery, seeds \ in. long angularly 
flattened, shortly winged. The leaves, flowers, and 
fruit are used in rheumatism and other joint affec¬ 
tions. the dried fruit is used to coagulate milk. 

medium sise, bark silvery grey, from young parts 
a milky juice exudes ; leaves in whorls of three, 4-6 
by £*1 in., linear lanceolate, thick, leathery, long 
pointed, dark green shining above, rough and dotted 
beneath, stalk short; flowers red, pink, or white, 
usually sweet scented, sometimes double, in large 
terminal branching clusters, sepals broad, awl-pointed, 
corolla 1± ins. across, funnel shaped, lobes spreading, 
rounded, overlapping to the left, tube ] in, long, 5 
fringed scales on throat, stamens inserted near the 
mouth of the tube forming a cone, each prolonged up 
in a long thread-like hairy appendage; follicles narrow, 
6-9 by i-J in., straight) united below ; .seeds many, 
crowned with a tuft of hairs. The leaves are poison¬ 
ous to all animals but goats. An oil extracted from 
the root bark is used in skin diseases, especially in 
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Shrpbs with Alternate Exstihjute Simple Leaves. 
Petals United. 


leprosy. A yellow resin present in this plant is an 
active heart poison. 

■taetta obtuaifolia, medium size ; leaves oblong ovate with broad blunt 
Chamrvr, bari tender, tip, 1-1$ ins. long, wedge shaped at the base ; flowers 
khabarra. larger than Ehrelia hum, which see under Trees, 

BOKACHNACEiK. Alternate, Ex stipulate, Simple. 

F. B, l.iv.143. 

Salt Range. 

Sdliotroplum zoyla* see Herbs, Erect, Alternate, Exstipulate, Simple, 
aioum, Entire. 


SoliotroPlum dwy- 
CftTPXLm, 

Heliotropium fflioh- 
woldi, 

Brtworla latlfolla, 

CONVOLVULACEAS. 

F. B. I.iv. 224. 

The Plains of the 
Western Punjab. 


Orossa erotica, 

Cois VOL VI7LAC1C 
F. B. 1. iv. 225. 
The Plains. 


Bolsnum duloamara, 
‘Woody Wlffhtaha&o, 

Ituba barik . 

SOLANAOK^S. 

F. B. I. iv. m. 
Himalaya, 4*8,000 ft. 
Narkunda (Collett). 


see Herbs, Erect, Alternate, Exstipnlate, Simple, 
Entire. 

see Herbs, Erect, Alternate, Exstipulate, Simple, 
Entire. 

small, stiff, rough, much branched, densely silky ; 
leaves j- ? t in., oblong with rounded ends, margins 
entire : flowers $ in. sossile. pinkish. 1-3 together, 
axillary, bracts small, calyx-lobes 5, long-pointed, 
very silky ; corolla funnel-shaped barely ft-lobed, 
folding at the angles, stamens 5 enclosed in the 
corolla-tube, styles 2 nearly ununited from the base ; 
capsule l in., ovoid, 4 seeded, seeds ovoid-oblong 
smooth, 

small, stom 6-18 ins. high ; leaves in long, 
sessile, oblong, short pointed ; flowers small, in termi¬ 
nal spikes or clusters or sessile in the axils of upper 
leaves, sepals J in. long, equal, corolla & in* long, 
funnel-shaped, white or pink, lobes 5, reflexed, 
Btamens 5, project beyond the corolla, styles 2. linear ; 
capsule 4 valved, seeds 4, smooth. 

small, branches long, trailing, smooth or velvety; 
leaves 1-3 ins. long, ovate oblong or lobed, long 
pointed,smooth, stalk 1 in. long; flowers purple, J 
in. diam.,in loose hanging clusters, calyx teettef* blunt, 
Jn in. long, corolla lobes 5 curved back, stamens 5, 
anther tips meeting above ; berry i in. dianu, round, 
red, seeds many, & in dia., smooth. 
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Soltaitim vcrbMci- 
folium, 

Kala mewa, tiari t ola. 
BOLANAOBAB. 

F. B. I. iv. 300. 

The Plains to 5,000 ft. 
Valley® below Simla 
(Collett). 

Witten!* aomalfera, 

Ag*<fnd, ak % ah«an. 
SOLANAC&S. 

b\ b. i. iv. m 

The Plains. 

Lahore. 


WlfthiOte Mfttfulttl 
Tim Ohesasmaktr, 

Panirband, ipinbajja, 
SOLANAOBSJE. 

F. B, I. iv. 340. 

The Plains to 8,000 ft. 
Sutlej Valley (Collett). 
Shahpur (Donie). 


Lyoiam raomun, 

Kanffu t mral, chirehitla 
Bolanaoejb. 

F.a i. It. 340. 

The Plains to 0 9 000 ft. 


fj wihifs tejih|nM| K 

Barghau**. 

SOLAFAOEAL 

F. B. I. iv. 341. 

The Plains to 3,000 ft. 
. Lahore. • 


Petals United. 

large, woolly with star-shaped hairs at end of 
branches and flower stalks, bark light grey ; leaves 7*9 
by 3-5, oblong, narrowed at both ends, margins 
smooth, tip long* pointed ; flowers white, J- j in. diam., 
crowded in stalked branched clusters, corolla woolly 
without, stamens 5, anther tips meeting above ; berry 

4 in. diam., round, smooth yellow, seeds many, $ in. 
diam. 

small, thinly woolly, branches round ; leaves 2-4 ins. 
long, ovate short pointed, stalk in.; flowers green¬ 
ish yellow, axillary, sessile or shortly stalked in clust¬ 
ers, or solitary, calyx in flower i in., in fruit J in,, 
bell-shaped, 6-6 toothed, in fruit enlarged and nearly 
round, papery, corolla bell -shaped $-$ in,, lobes 3-6, 
short; berry round, j-4 in. diam., seeds many, in. 
diam. The root is narcotic and diuretic. 

small, greyish from minute star-shaped hairs; 
leaves 1-2 ins. long, oblong, blunt, thick, narrowed at 
the base, very shortly stalked ; flowers pale yellow, 
mealy from the minute star-shaped hairs outside, i in. 
diam. in short stalked hanging axillary clusters, calyx 

5 in. in flower, J in. in fruit, velvety, corolla bell- 
shaped, lobes turned back ; berry and seeds as in the 
last species W. somniftra. The fruit is emetic when 
fresh, anodyne and carminative when dry. 

small, spinous ; leaves J-l in. long, often clustered 
at the joints, linear-oblong ; flowers purplish white, 
i in. diam., solitary or in clusters at the joints, ealyx 
often 2 lipped, 5 teeth, not larger in fruit, j in. corolla, 
funnel-shaped, lobes 6*4, half the length of the tube, 
stamens 5-4 on the corolla tube, smooth at the base 
berry £ in. diam., nearly round, many seeded. The 
berries are edible and considered to be aphrodisiac. 

same as the last species except that the corolla 
lobes are more than half as long as the tube. 
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Petals United 


Lyeltun rutheaictim, 

Kinhar, kittervuu 
Solan ace,*;. 

F. B. I. it. 241, 

Kashmir, 6-0,000 ft. 


Dodoaoea vitcoia, 

8anrtita t mndti f 0hvraike. 

Sapindaoejs. 

F. B. I. i. 097. 

The PlaiQR to 4,000 ft. 
Balt Range. 

Hazara. (Barrett). 


Boils Amhersttau, 

Amarantageac. 

F. B. r.iv. 71C. 
Himalaya, 4-7,000 ft. 
Simla (Collett) 

Dikiali in Gifi Valley. 


Artift JrruUefc, 

Roikalan. 

Amarantacbjr. 
F. B«l.iV. 727, 
The Plaint. 


BuxotU cmtalde*, 

Ohekopodi age js. 

F. B. I. v, 8. 
Himalaya, 844,000 ft. 


»ame as the last speoies except that the leaves ait* 
linear, calyx is 3-4 lobed and the stamens are hairy 
at the base. 


Petals None. 

medium size, evergreen, young leaves and shoots 
sticky with yellow resinous dots, smooth red branch¬ 
es ; leaves nearly sessile, l$-3 by $-1 ins., lanceolate 
with a broad tip to linear wedge shaped, leathery ; 
flowers small, yellow in short terminal racemes, 
sepals 5, ovate, petals none, Btamens usually 8; cap¬ 
sule 3~(or 2-4) celled, valves winged on the back, 
wings membranous round, broad ; seeds 1-3. This 
plant is often grown as a hedge plant. 

medium size, stout, smooth, branches long, strag¬ 
gling ; leaves 3-7 by 1-4 ins., ovate, shortly stalked, 
short pointed, base pointed or rounded, narrowed 
into the stalk ; floweis green with white maigins, 
i in. diam., nearly sessile, crowded in axillary, simple 
or branched spikes, never longer than the leaves, or 
in branched terminal racemes, sexes usually separate, 
sepals 5, rounded, concave, stamens 5, bracteoles 2-4 ; 
berries i in. diam., round, red. 

small, grey woolly, stem rounded, 2-3 ft,, branched, 
i in, thick ; leaves 1-4 ins.,flat or with margins curved 
down, sessile or narrowed into the stalk, linear or 
oblong ; flowers ^ in. long, covered with white wool 
in long spikes; sexes usually separate, sepals 4-6, 
woolly, stamens 4-6, joined below, alternating with 
linear staminodes in a cup, styles short or long ; fruit 
dry, ovoid, surrounded by the sepals with one seed. 

small, grey with star-shaped hairs ; leaves^-IJins. 
long, linear-oblong, blunt, floral leaves narrower, 
margin often ourved down ; flowers minute, no petals, 
fruiting bracts with long red brown silky hair» i in. 
long, stamens 4, sepals 4, in female flowers brapt*:% 
joined together, stigmas 2, seed one. 
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Swanns with Altbknate Exstipulate Simple Leaves* 
Petals None, 


ftuaB&A frutieosa, 

Ldm % aikata y 
Ohenopodiaceab. 
F. B, I. V. U. 

The Plains 


Sslsola 

Motilafforalane, shora, 
Ohenopodiaoejb. 

F. B. 1. V. 18. 

The Plains* 


Saisola verrucosa, 

Okekopodjaosjb. 

F. B. r. V. 18. 
North-West Frontier 
Province. 

Dapfcae oleol&ss, 

Kutilal, shiny, kagsari, 
THTMtCWBACBAC. 

F* B. J. v* 198, 
Himalaya, 8-9,000 It. 
Bhnla (Collett). 

Hazara. (Barrett). 


. Pip toi oamse h to a, 

Sntpur*, niggifjsJm. 
tWtUVLMAmJBL 
F.B.l.v. 198. 
Himalaya, 8-7,000 It. 
Simla iColleU). 


small, stem and branches slender, the latter many ; 
leaves $4 in. long, linear and £ cylindrical blunt, 
floral leaves very small, fleshy; flowers minute on leafy 
spikes, bracteate and 2 bracteolate, 5 lobed, equal or 
unequal, stamens 5, short ; styles 3, seed coat black 
shining. The leaves are used in ophthalmia and used 
in making coarse soda (sajji). 

small, pale grey, much branched ; leaves minute 
fleshy, nearly round, floral leaves longer overlapping ; 
flowers small, f> oblate, axillary or on short spikes, 
braoteoles leaf-like, sepals 4-5, concave, in. acroRS, 
silvery white, winged, stamens 5 or less on separate 
flowers £ 1*010 those the 2-3 linear stigmas, which are 
often turned down, the little flowers look like silver 
stum among the leaves, galls in, dium., often found 
on the branch lets. Manna is sometimes obtained from 
the surface of the leaves and the plant is used in 
making coarse soda. 

large, stout, like the last species, but the flowers are 
larger 4-4 in. diam., dark*brown. 


small, branches many, velvety ; leaves, sessile 1-2$ 
ins. long, ovate or lanceolate with broad tip, sharp 
pointed or blunt, sometimes a little hairy; flowers 
pinkish white, r \ in. long in terminal clusters, calyx 
tubular, 4 spreading lobes, ovate, no bractB ; stamens 
8 in two series nearly sessile; fruit is a berry dry or 
fleshy, i-4 in. long, orange or scarlet, seed one. The 
leaves are poisonous to camels. The bark is consider¬ 
ed to be an alterative and used in diseases of the 
bones. 

medium size, branches smooth, leafy at the tips; 
leaves 2-4 ins. long, nearly sessile, lanceolate, rather 
leathery * flowers sessile 4 in. long, white in braoteate 
terminal clusters, calyx tubular, woolly outside, 
scented, lobes 4, ovate, stamens 8 in two series, 
nearly sessile *, berry $ in. long, ovoid, orange to red, 



m JOURNAL, BOMBA V NA TUBAL HISTORY SOCIETY , F*J. XIX 

Shrubs with Alternate Exstipulate Simple Leaves. 

Petals None. 


cane* 

eons, 

i?&af thilak. 

Thymeljbaceal 
F.B. 1. V. m 
Himalaya, 5-3,000 ft. 
Narkunda, Patarnala 
(Collett). 


aieeagnus umbel- 
lata, 

Bit am, ka»M ntireh, 
bamwewa , 
EljeagnaCeas. 

F. B. I. v. 201. 

Himalaya, 3-10,000 ft. 
Simla, Ma&bjbra (Col¬ 
lett). 

Hazara (Barrett). 

Stepaptai rtmmaoi- 

&W, 

Soft Buckthorn, 

Kala him, tserkar , nirma* 
EL^JAONACEjE. 

F. B.I.v. 203. 

Himalaya, in the beds of 
streams, 7-12,000 ft. 
Lahoul, Pangi. 


Xlppopha* aftllelfoUft, 

Burch, dhur eftuh, <thvn*A. 
Ell ABACUS ACBJt 
F. B. I. v. 208. 

Himalaya 6-10,000 ft* 
8ptJej Valley (Collett). 


fleshy. The plant sapplies a useful fibre which is 
used in paper making, especially in Nepal paper. 

small, branches slender, silky, velvety; leaves 
1*3 ins., shortly stalked, oblong-lanceolate, thin, often 
with a white bud in the axil; flowers yellow or white 
in axillary or terminal few clusters or spikes without 
bracts, calyx tube ^ i in. long, lobes 4, spreading, 
short, blunt, scales 1-4 linear within the tube, stamens 
8, short, within and upon the tube, in two rows ; fruit 
i in. long, narrowly ovoid, black, within the calyx 
tube at first. This plant is also used in paper making 
and the fibre forms good cordage. 

medium size, spinous, branches dark; leaves 1*3, 
by £-1 in., oblong lanceolate, blunt, smooth or with 
star-shaped hairs above, silvery scaly beneath, stalk 
| in.; flowers white, scented, silvery without, in small 
axillary clusters, appearing with the leaves, calyx $ in. 
long, silvery, tube slender, funnel-shaped, teeth 4, 
broadly triangular, stamens 4; fruit £ in. long, oblong 
succulent, edible, stone bony, ribbed, woolly within. 
The seeds and flowers are used as a stimulant in 
coughs, and as a substitute for black pepper. 

large, spinous, bark dark grey, rough with vertical 
furrows, branches Btiff with silvery twigs and leaves; 
leaves $-2 ins. by in,, linear oblong to ovate with 
broad tip, rather leathery, smooth above, felted 
beneath with grey or rusty scales; flowers male in 
axillary clusters, female solitary, calyx in male in two 
segments, in female two toothed, in male stamens 4 ; 
fruit i in. long, ovoid, orange or scarlet, succulent, 
acid but edible, seed oblong, shining. The fruit is 
very acid and used as a syrup for coughs. 

large, spinous, willow-like, leaves 8-4ins.? linear 
lanceolate dark green above, covered with stellate 
hairs and few scales, beneath otherwise like the last 
species. 



PLANTS OF TEE PUNJAB . 


950 


Shrubs with 


Osyrit orborea, 

fialmij dalima. 
RANTAL ACKA2. 

F. B. I. v. 282. 
Himalaya, 1*7,000 ft, 
Simla (Collett). 


SuPborbl* Tiruoalli, 


Borooooapruniformis, 

Euphorbiaoraq. 

F. B. 1. V. 266* 

Himalaya, 5-9,000 ft. 
Bimla (Collett). 

Hasara (Barrett). 

Murree. 


Ruewia mlorooarPa, 

Euphobbiackac. 

F.B. I. v. 028. 

The Plains to 5,000 ft. 
Valleys below Simla 
(Collett). 


yiu«tttai*noepmi, 

Buphormaoxac, 

F. B. 1. v. 820. 

The Plaint. 


tilt* ItfitVbk, 

M 


Alternate Exstipulate Simple Leaves. 

Petals None. 

large, young shoots sharply 3-angled ; leaves 1-2 ins. 
long, nearly sessile, oblong-ovate, tip short-pointed ; 
flowers vory minute, yellow green, nearly sessile, calyx. 
3-4 lobed, male flowers in axillary clusters, female 
one to three together on long stalks; fruit ^ in., 
round, yellow to red, seed on©, round. The leaves 
are made into Bitchar tea, which is drunk in Ladak, 
but is very nauseating. 

see Shrubs, Opposite, Exstipulate, Simple. 


small, smooth, evergreen, branches green, rounded; 
leaves 3-4 by £1 in. t nearly sessile, lanceolate, long 
pointed, dark-green, margin smooth; flowers £ in. 
loug, pale yellow in short axillary racemes ; male 
flowers, sepals 4, oblong blunt, stamens 4, female 
flowers, sepals 4-6 of small overlapping scales, styles 2, 
long, recurved ; fruit £ in. long, ovoid, purple, stones 
2-3. 


large, smooth, branchlets angled, flattened ; leaves 
in two rows, 1 -3 ins. long, shortly stalked ovate or 
round, thin; flowers minute, yellow green, in dense 
axillary clnsters on separate stalks, male and female 
flowers on different plants, male sepals 5, round, 
oblong, concave, spreading, stamens 5,opposite sepals, 
around 3 styles, long linear, ereet, female shortly 
stalked in clusters of 3-6, sepals ereot, 5, styles 3*4 
reflexed and each divided into 2 or 3, pointed narrow 
lobes; fruit £-£ in. di&m., dry, a few £ in.,white 
fleshy, minutely dotted, seeds 3-6, minutely dotted. 


same as last species, but branches twisted, spinous: 
leaves smaller lin. long at most, longer stalked. 


see Shrubs, Alternate, Stipulate, Simple. 
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Petals None. 


Juaiperua oomatmis, 
Junipsr, 

Palthar , letoar, pa.mu. 
CoNJPKRjB. 

F. B.I. v. 646. 

Himalaya, 5-14,000 It. 
Hattu (Collett). 

The Chor. (Bam be r). 


small, dense, erect, prostrate at high elevations' 
greyish green; leaves linear, in., straight in 
threes, pointed, concave above, convex below, male 
cones £ in, long, many, ovoid, female cones minute 
bud-.like consisting of many overlapping bracts, fruits 
compound like a berry, purple black with a bloom, 
the bracts just visible, seeds 3. The berries are used 
in the distillation of gin, also as a diuretic, the wood 
and leaves are burnt in the Punjab for incense. 


Juaipsrus pseudo- 
sablaa, 

BhU % bhentri. 
OONTFKItJB. 

V. B. t. v. 546. 
Himalaya, 9-15,000 ft. 
Hazara (Barrett), 


medium size, dark coloured bark ; leaves of two 
kinds, those on lower branches £ in. long, linear, 
sharp pointed, spreading, those on the terminal 
branch lets in. long., broadly ovate, closely over¬ 
lapping, tips free, back keeled ; flowers like the last 
species ; fruit oreefc, ovoid, in., one seeded. 


Jtmi&sws roourva, 
Weeping Blue 
Juniper, 

Bettor, btontra, ffutjt/a/. 
CoNIPERAS. 

F. B. I. v. 647. 

Himalaya, 7,500-16,000 it. 
The Chor (Collett). 


medium size to small prostrate shrub, bluish green, 
branches twiggy with hanging branchlets; leaves in 
whorls of 3, i in. long, curved, linear, sharp pointed, 
flat and bluish green above, ourved and pale green 
below, cones terminal, male yellow; fruit ovoid, 
£>£ in., dark purple, seed solitary. The smoke of the 
burning green wood actsaa a violent emetic, the leaves 
and wood are burnt as incense. 


Shrubs with Alternate Exstipulatk Lobbd Leaves. 


Petals Ununited, 


Slim OmsuUrla, 
Bough aooaebopry, 

Jmlanch, hand, ttUa. 
S AXIff It AG AC BJB • 

F. B.Lii.410. 
Himalaya, 9-11,000 ft. 
Pang! (Watt). 


small, usually 3 prickles beneath each leaf axil, 
stems smooth or with many prickly hairs; leaves 
nearly round with 3-5 lobes, often toothed, hait^ 
beneath; flowers stalked in clusters of 1-3 flowers, 
stalks with bracts at the base and 2 bracteole* at the 
middle, calyx tube long, lobes 4-5 produced above the 
fruit, petals 4-5, small, stamens 4-6 ; berry 4 in. long 
oblong, inedible, seeds several. _ 
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Shrubs with Altkbnatk Exstipulatk Lobkd Leaves. 


PkTAIjS Un united. 


Bibos orientals, 

Kngkak , naught*. 
vSaxifhagacka;. 

F. B. I. ii. 410. 
Kashmir, 8-12,000 It. 
Baltistan. 

Kaghau. 


medium size, sticky with glands and minutely 
hairy ; leaves 1-1£ ins, diam., round kidney shaped, 
minutely toothed, 3-5 lobed ; Bowers small, greenish 
in erect crowded racemes, braots J in. long, linear, 
calyx tube hardly produced above the fruit, lobes 
4-5, petals 4*6, stamens 4-5 ; berry J in. long, yellow¬ 
ish red. velvety with minute glands, seeds several. 


Biboa glacial*, 

Kuhuliya , tuanglt dtirfoti. 
BaXIFRAGAC BAC. 

F. B. 1. ii. 410. 

Himalaya, 7-12,000 ft. 
Hattu (Collett). 

The Chor (Bamber). 


small, smooth .often epiphytic ; loaves 1*3 ins. diam,, 
cordate, 3-b lobed, acute, often long pointed, 
midlobo largest, pale beneath ; flowers greenish brown, 
4 in. diam., in glandular racemes 1-2 in., long erect 
iu flower, hanging down in fruit, male and female 
flowers usually on different plants, bracts narrowly 
lanceolate, longer than the flower atalks, calyx lobes 
oblong, 4-5, petals 4-5, stamens 4-5 ; berries j in. long, 
smooth, rod, sour, scarcely edible. 


Bibee nigrum, 

Black currant, 

Muradh> beli, xk&kUha*. 

SAXlFHAUACtftjfi. 

F. B. I. ii. 411. 
Himalaya, 7-12,000 ft. 
Changlagalli (Home). 
The Chor. (Bambcr). 


small, velvety ; leaves scented, 2-4 ins, diam,, long 
stalked, lobes 3 or 5, smooth above, dotted with minute 
yellow glands below; flowers green tinged with 
purple, ^ in, diam., stalks of lower flowers longest, in 
smooth drooping raceme* 2-3 in. long, calyx tube 
produced above the fruit, gland dotted, lobes 4-5, 
petal* 4-5,Siemens 4-6 ; berry $ in, diam.,black, seeds 
several. The fruit is as large and palatable as the 
English Black Currant. 


BAbti rubrum, 

Bad ourrft&t, 

Ztefc, pk»ifamkt nabar. 
8 AX 7 FHAOAOX 4 D. 

F, B. I.il. ill. 
Himalaya, 8*12,000 It. 
Mahasu, Harkanda 
(Collett). 

Changlagalli (Houle). 


small, nearly smooth ; leaves 2-3 ins. diam., long- 
stalked, hairy at the base, ovate lobes, 3-5 acute, 
toothed, smooth or with few hairs above; flowers 
greenish yellow, £ in. diam,, stalks short, bracts 
shorter than the stalks in smooth pendulous racemes 
3-6 ins. long ; calyx tube above the fruit, lobes short, 
blunt, 4-5, petals 4-5 ; berry i in. diam., red, rarely 
black, smooth, too acid to be palatable. 
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Petals United. 


TrioholtPU tibetica. 

Composite. 

F. B. I, iii. 382. 
Northern Kashmir, 
8-12,000 ft. 


SeUaua duleuaw*, 
Sol*num ladioum, 

Kandyari. 

Solan acas. 

F. B. I. iv. 284. 

The Plains to 6,000 ft 
Valleys below Simla 
(Collett). 


Boltttun XelOBTNM, 
Tbe *w-slaat, 

Brinjal, bengan. 

Solan ace a. 

P.B.I.lv 286. 

The Plains to 4,000 ft. 

MUmboowuIms, 

Bari mauhari, tingi. 
SoLANAOlUB. 

F. B.I. r. 286. 

The Plains. 


SMsas communis, 

Sho Castor Oil Plant, 
At0*d, MaHjir $ fiarnauU 
B U PHORBI AG1BJL 

The Plains. 


small, branches clustered above, slender, twiggy 
ending in a stiff flower stalk with a small erect head ; 
leaves 1-3 ins. long, sessile, leathery, very narrow 
blunt, lobed, upper £-1 by T \,-^ in., ovate, linear, 
margin not lobed ; flowers scarlet, in heads £-jf in. 
diam., bracts round heads, outer ovate, needle 
pointed, inner lanceolate, needle pointed, £ in. long, 
corollas £ in. ; long ; fruit (achenes) £ in. long, rather 
ribbed, a brush of hairs on top of each nohene l in, 
long. 

see Shrubs, Alternate, Exstipulate, Simple. 

small, branches many, very prickly, prickles stout, 
flattened, often recurved ; leaveR 3-6 by 1-4 ins., 
ovate, lobed, star-shaped hairs above, woolly beneath, 
nerves prickly, stalk 1 in. long ; flower's J-l in. diam. 
in lateral woolly recemes, calyx ft lobed £ in. triangular, 
very woolly, corolla lobes 5, broad triangular, woolly 
without, stamens ft, forming a cone; berry yellow, 
J in. diam., ronnd, smooth, protruding beyond the 
calyx lobes, seeds £ in. diam., discoid. The root is 
said to be aphrodisiac. 

small, prickly or unarmed ; leaves JUS by 2-4 ins., 
stalk 1 in., ovate lobed, star-shaped hairs, beneath : 
flowers blue, 14^ in. diam., in short small clusters, 
calyx lobes in., oblong, linear, corolla shortly lobed, 
stamens ft, forming a cone; berry 1-9 ins., purple 
green, seeds very many, discoid. Generally cultivated. 

very like the last species, but the berry is only 1 in, 
diam., and yellow. The fruit is sometimes eaten fresh 
or pickled. 

Petals None. 

large, stem hollow, young shoots bluish greeny 
leaves 6-24 ius. diam., green to red, round, 5-7 lobed, 
lobes toothed, membranous, oblong to linear, sharp or 
hwg.pomted, stalk 4-12 ins. long ; flowers jf in, diam. 
in terminal erect branching recemes, male and female 
on different plants, male flower, calyx membranous, 
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Stilttw with Alternate Exstipulatb Lowed Leaves. 
Petals None. 


tfannorhops BltoM- 
aaa, 

Dwarf Palm, 

Mazri , Mlu. 

Falmace.e. 

F. B. I. vi. 129. 

N .*W, Frontier Pro vi net* 
Salt Range to 8,000 ft. 


SuBL’Ht* WITH 


Olyooimla penta- 
piylla, 

I/an nimbu. potali, 
girgitti. 

Rutacejb. 

F. B.I. «. 499. 

The Plains to 4,000 ft. 


Murray* exotica, 

Marchula t juti t bihmr, 

Bvtaobub. 

P. B. I. i. 402. 

The Plains to 5,000 It. 
Bafclej Valley (Collett). 
Bnwulptadi. 


Murray* Sesalsli, 


9-5 segments, petals none, stamens very many, female 
flower, calyx like a folding bract or spathe, soon fall¬ 
ing off, ovary 3-celled, styles short or long, undivided 
or in 2 or 3 parts ; capsule J-l in. long, oblong, smooth 
or with tubercles, seeds 3, oblong, spotted. The oil 
is used as a purgative, also as a lubricant and an illuiui- 
nant. The plant is cultivated and is probably indige¬ 
nous. and not a mere escape. 

large, stem 8-10 ft. long, 4 ins. diam.; leaves 2-3 ft. 
in diam., round, split into segments, stalk 6-12 ins., 
niai*gins toothed, sheathing ; flowers small on a spike 
(spadix) with branches and branchlets forming a 
pyramid 2-3 ft. long, flowers in pairB, one sessile, the 
other stalked, contained in a small spathe (sheathing 
brant), the whole pyramid contained in a large spathe, 
sepals and (totals 3 each, stamens 3 or 6, drupe round, 
size of a pea to a bullet, one-seeded. The loaves are 
made into matting, baskets and cordage. 

Alternate Stipulate Compound Leaves. 

Petals Unitnited. 

small, evergreen, smooth ; leaves of 3-5 leaflets, 
rarely one, stalk stout, leaflets 4-9 ins. long, ovate 
lanceolate, blunt or pointed, dark-green, smooth ; 
flowers white, scented, small in erect, terminal or 
axillary, branched racemes, calyx 4-5 lobed, lobes 
broad, petals 4-5, stamens 8-10 ; fruit round with a 
depression, £ in. diam., white or pink, pulp sweetish, 
edible. Tho twigs aro used as toothsticks. 

largo, bark ash-oolourod, smooth, young parts 
velvety ; loaves 4-5 ins, long, leaflets 3-7, 1-3 ins. long, 
shortly stalked, dark-green, smooth, ovate, oblique at 
the base, notched at the tip or pointed, gland dotted ; 
flowers white, scented, 1 in. long, in short axillary or 
terminal clusters, rarely solitary, calyx 5-lobed, lobes 
minute, short-pointed, petals 6, lanceolate, stamens 
10 ; berry in. long* ovoid, pointed at each end, 
wrinkled, red, 1-2-seeded. 

see Trees, Alternate, Exstipulate* Compound/ 
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8h hub* with Alternate Bxvtiwlatk Compounb Leaves. 

Petals Un united. 


Llmonia acidisslma, 

Sell 

Butacb m . 

F. B. 1. i. 507. 

The Plains to 4,000 ft. 
Valleys below Simla 
(Collett). 


Piorasma qaaatioi&es, 

lit Att, Aafo. 
SlBfARHBACBJB. 

F. B. 1. i. 620. 

Himalaya, 8-5,000 ft. 


Ithuaparvifiora, 

Bumac, 

Tung la, tumra . 
AkacarpiaCBjc. 

F. B. 1, li. 9. 
Himalaya, 2-5,000 ft. 


Stutui iCysemaia, 

Basarm, data*. 
Anaoardiaom. 

F, B. I # ii. 9. 

The Plains. 

F.-W. Frontier Province. 
Bn) liman Range, 

8*6,000 ft. 


large, armed with long spines, smooth, white corky 
bark ; leaves 3-6 ins. Jong, stalk with broad wings, 
leaflots 5-9, £•) A ins. Jong, sessile, ovate lanceolate, 
Jong-pointed, gland dotted, toothed, tip notched . 
flowers white, scented, i in. diam., in short axillary, 
often leafy racemes, calyx 4*Iobed, persistent, petals 
4, gland dotted, larger than the calyx, stamens 8 ; 
berry £ in. diam., round, yellow turning to purple, 
acid, smooth, seeds 2-4. 

large, branches spotted, stout, bark very bitter, 
young parts velvety ; leaves 10-18 ins. long, leaflets 
9-15, 2-4 ins, long, sessile, ovate lanceolate, long- 
pointed, toothed, the lowest pair much the smallest ; 
flowers | in. across, green in axillary branching 
recemes, calyx 4-5 lobed, very small, petals 4-5, 
much larger than the calyx, leathery and persistent in 
fruit, stamens 4-5, hairy at the base, fruit of 3-5 
drupes, sise of a pea, red or black, each one-seeded, 
sometimes eaten. The bark, wood, and root are very 
bitter, and might be usod as a tonic instead of 
Quassia. 

medium sise, bark grey smooth, young rusty 
woolly ; leaves of 3 leaflets, stalk 1-2 ins., rusty woolly, 
leaflets 1-3 by £-2 ins., the terminal one mnoh the 
largest and often narrowed into a margined stalk, 
ovate with a broad tip, toothed, slightly hairy above, 
rusty woolly beneath ; flowers yellow green, ^in, 
diam. in hairy terminal, often leafy, branching 
racemes 12 ins. long, calyx lobes 4-6, ovate, hairy 
without, petals 4-6, twioe as long as the calyx lobes, 
oblong, stamens 4-10; drupe £ in, ovoid, shining 
brown seed one. The fruit (tafttarik) is sold in the 
baraar as substitute for tamarind, 

small, branches springy, woody, often spinous, 
branehlets scurfy; leaves of 3 leaflets, stalk in. 
scurfy, leaflets J-1A ins. long, terminal much the 
largest, all sessile, sourfy beneath, tinged with red ? 
flowers jV in. diam. in slender scurfy taxillary or 
terminal branching racemes, in other points like the 
last species. The bark is sometimes used for tanning. 
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Shrubs with Alternate Exstipulate Compound Leaves, 


Petals United. 


Jasmlnum femmllt, 

Gkamba,jt*i } thing, 
Oleackjr. 

IT. B.J, Hi. 808. 
Himalaya, 2-5,000 ft. 
Balt Range. 

Simla (Collett % 
Morree (Douie). 


small, smooth, branches angular green ; leaves 2-4 
ins, long, leaflets 2-10, 2-3 by 5*1 s in#* ovate, acute 
or blunt at both ends ; flowers yellow in terminal 
clusters, many, in, long, calyx teeth 6, ^ in. 
triangular, corolla united, lobes \ by Jin. flat circular, 
5, stamens 2 in the corolla tube ; berries 2-lobed or 3- 
lobed, oblong with rounded ends, seeds one in each 
lobe. An aromatic essential oil is obtained from the 
flowers by native perfumers. 


ERECT HERBS. 


Herrs erect with Opposite Stipulate Simple Leaves. 
Leap M arc ins Entire, 


SBtrguia arveasis, 
Dora Spumy, 

CAinrOPHTLLACEJB. 

F. B. I, i. 848. 

The Plains to 7,000 ft. 
Bitnla (in corn fields) 
(Collett). 


•PftTfftOft PfUUUdTfty 

Ca&yophyllaorje. 

F. B. 1.1. 248. 

The Plains to 7,000 ft, 
(in corn Reids). 

SMUnOftmteft, 

luilnmr, 

OARYOPH YLL AOKAE. 

F. B. 1.1 244. * 

The Plains. 

Bhahpnr (JDonie j, 


PETALS UnuNITED. 

medium size, annual, branched from the root, 
knotty, often stioky ; loaves linear $-2 ins. in opposite 
clusters, half round, grooved below, rather fleshy, 
stipules thin dry, small ; flowers in. diam., in 
forked terminal clusters on long stalks, turned back 
after flowering, sepals 5, blunt, green, unjoined, petals 
6, white, blunt slightly longer than the sepals, stamens 
10, styles 5; capsule nearly round, shining, longer 
than the calyx, opening by 6 valves ; seeds many, 
keeled or narrowly winged, granular, 

much the same as the last species, but leaves bluish 
green, not grooved below, petals sharp pointed, styles 
8 , seeds smooth flattened, broadly winged. 


small, stems 6.8 ins. long, annualleaves $-1 in. 
long, linear, flat, fleshy, stipules split, broad, silvery 
flowers in* diam., pink or white, sepals 6, lanoeo* 
late, blunt, margins thin, dry, petals 6, ovate with, 
broad tips, shorter than the sepals, stamens 5 or 10, 
styles 8 ; capsule ovoid, longer than the calyx, seeds 
many, pale brown, rough, not winged. 
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HBRB8 ERECT WITH OPFOMTB STIPULATE SIMPLE LfiAVEti. 

Leap Margins Entire. 


Brymari* cordata, 

Cabyophyllaokjb. 

F. B. 1. i. 244. 

The Plains to 7,000 ft. 


Botmrpoa Loeflin- 
Fi®, 

PAftYOPHYLLAOEJK. 

K. B. I. i. 346. 

The J*lu,ln». 


FolyoarP®a oorym- 
boia, 

CARYOPHYLLA CEAfi. 

F. B. L 1.245 

The Plains to 7,000 ft, 

Giri Vally (Collett), 


Bortulaoa quadriflda, 


MoUufo blrta, 


Petals Ununitlh. 

large, annual, smooth, found in shady moist places, 
branches forking into two, slender, 1-2 ft.; leaves 
Out. stalked, ovate or round tipped with an abrupt 
point, stipules of a few bristles, soon falling off ; 
flowers b~i in. diam., in axillary or terminal clusters, 
stalks slender, bracts with thin edges, sepals 6, green, 
petals 5; two-lobed, lobes narrow, not longer than the 
sepals, stamens 3-5, style short; capsule 3-unglcd 
3-valved ; seeds one to many, round, flattened, rough 
with hard projections. 


small, annual, smooth or velvety, common in 
gardens and waste places ; leaves flat, j-jj in. long, 
sharp-pointed or blunt, wedge shaped, linear-oblong, 
stipules small, thin,soon falling ofl r ; flowers b in. diam. 
in clusters at the end of branches or in their forks, 
sepals 5, keeled, petals 5, thin, notched or not,stamens 
.‘1*5, style divided into three ; capsule one celled ; seeds 
many, ovoid, grooved. 


small, annual or perennial, much branched, grey 
woolly or velvety ; leaves i-1 in. long, flat, narrow 
linear, long or short pointed or blunt, stipules lanceo¬ 
late or awl-shaped, thin ; flowers b in. diam., White in 
terminal silvery much branched clusters, sepals 5, 
thin, lanceolate much longer than the petals and 
capsule, often coloured, petals 5, margin smooth or 

2- toothed, stamens 5, style one, tip 3-toothed ; capsule 

3- valved, seeds many, ovoid or flattened. 


*e© Prostrate Herbs, Opposite, Stipulate, Simple 
Loaves, 


nee Prostrate Herbs, Opposite, Stipulate, Simple 
Leaves. 
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Herbs erect 


▲rtoBtamm* verti* 
diatom, 

Bubxacejq. 

F. B« I. Ui. 48. 
Himalaya 8-0,000 ft. 
Simla (Collett). 


SedyotUfcispida, 

ItUBIACBAB. 

F. B. I. iii. 00. 
Himalaya to 5,000 ft. 
Valleys below Simla 
(Collett). 


SadyotU rtljmUU, 

OldaalaadU ewTtt' 

tan, 

RUBIAORB, 

F. B. I. ill- ««. 

The Plains to 6,000 It. 
Annandale, Simla 
(Collett). 

Murrec Hills (Douie). 


Olftiftlmftii i icmm. 

RUBtAOM. 

F. B. I. ili,08. 

The Plains. 


SB 


with Opposite Stipulate Simple Leaves* 

Leap Margins Entire. 

Petals United. 

small, annual, slender, nearly smooth, growing on 
wet rooks ; leaves in fours, sessile, unequal, lanceolate 
or ovate-lanceolate, 1-4 ins. long, stipules minute ; 
flowers £ in. diam. white , shining in terminal stalked 
clusters, calyx 6-toothed, teeth short-pointed, corolla 
wheel-shaped, 6-lobed, stamens 5, style slender, stigma 
round ; capsule thin, 2-oelled ; seeds many. 

small, annual, stems angular, rough, much branched, 
sometimes prostrate ; leaves sessile 1^-2$ ins. long, very 
variable in width, linear-lanceolate, short or long- 
pointed, margins turned in, stipules very short with 
many stiff bristles ; flowers small, white, 2-6 in sessile 
axillary rounded clusters, calyx lobes 4, short-pointed, 
persistent, roughly bristly, corolla bell-or-funnel shap¬ 
ed, lobes 4, ovate or linear, stamens 4 in the throat of 
the corolla, style thread-like, stigma 2-lobed ; capsule 
ovoid or round, 2-celled, seeds many, minute. 

see Prostrate, Herbs, Opposite, Stipulate, Simple. 

* small, annual, slender, minutely bristly; leaves £-2 
ins. long, linear-lanoeolate, short pointed, margins 
often curved back, stipules small, thin, with long or 
short teeth or bristles ; flowers white, small, solitary 
on long slender axillary stalks, or 2-4 in a small 
cluster, calyx-tube ovoid, teeth 4, narrow pointed, 
corolla flat and circular topped, lobes 4, tube short, 
stamens 4, within the corolla tube, style short, stigma 
2-lobed ; capsule round, not ribbed, 2-celled, opening 
at the top, seeds many, minute* 

small, annual, thick, stem rough, branching in 
threes ; leaves 2-3 ins. long, in clusters, narrow linear, 
short pointed, margins turned under, leathery, stipules 
thin with 1-3 terminal bristles; flowers blue,* in- 
long, nearly sessile, solitary or in pairs on three 
branching dusters, calyx teeth 4, much shorter than 
the corolla tube, awl-ahaped, corolla funnel-shaped, 
tube i \s in* long, slender, lobes 4, stamens 4, within 
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Herbs erect with Opposite Stipulate Simple Leaves. 

Leaf Margins Entire. 


Petals United. 

the corolla tube, style short, stigma iMobed ; capsule 
round, j in. diam. rough, seeds many, angled. 


OltmUfld li ooooi&ea, 

Rubiaojlb. 

F. B. I. ill 69. 

Himalaya, 8-8,000 ft. 
Simla on grassy slopes 
(Collett). 


small, annual,slender, stem minutely bristly, often 
unbranched ; leaves $4£ in, long, distant in pairs, 
narrowly lanceolate, short-pointed, rough, margins 
curved back, stipules bristly ; flowers scarlet, £ in. 
diam. axillary or terminal, solitary or 2-4 in small 
clusters, stalks short, lengthened in fruit, calyx 
teeth 4, very long, equal to the corolla tube, corolla 
tube £ in. long, lobes oblong, stamens 4 in the tube, 
style short, stigma 2-lobed ; capsule oblong or round, 
iH in. long, seeds many, angled. 


Aaotli otlyolaa, 

RUBI AO fc.fi. 

h\ B. I. ii. 78. 
Himalaya, 8*7,000 ft. 
Bimla, Masuobra, 
(Collett;. 


SsomuoM striata, 

HUBIAOU. 

F. B. I. ii, 200, 

The Pla ns to 8,000 ft* 
Valleys below Simla 
(Collett). 


small, annual, slender, smooth, stems tufted, 4- 
angled ; leaves £-1 by in., ovate or ovate-lanceo*; 
late, shortly stalked, long-pointed, stipules thin with 
short bristles on margins; flowers small, white or 
lilac, axillary or terminal, solitary on slender stalks 
or 2-4 in a small cluster, calyx ovoid, teeth 4, minute, 
widely separated in fruit, corolla short, tubular, 4~ 
lobed, stamens 4. nearly sessile at the mouth of the 
corolla tube, style slender, 2-brancbed projecting ; 
capsules in pairs, opening at the top by 2 valves, seed « 
many, minute. 

small, annual, stems and branches usually square, 
angles rough with curved-back priokles; leaves 1*2 by 
in,, linear or ovate, short-pointed, leathery.smooth 
or rough, margins turned down, stipules joined to the 
leaf stems forming a short tube with long marginal 
bristles; flowers white many in dense rounded axillary 
heads, bracteobs thread-like, longer than the calyx, 
calyx ovoid, teeth usually 4, linear, persistent* corolla 
funnel-shaped, 4 lobed, i in. long, lobes linear,acute, 
stamen - 4 on the throat of the corolla, style thread¬ 
like, stigma round; capsule ii in. long, narrow at the 
base, thin, crowned with the calyx teeth, dividing, 
into two one-seeded half fruits, seeds oblong, polished. 


tftrtloi, see Herbs, Erect, Opposite, Exstiplate,Simple. 
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Herbs erect with Opposite Stipulate Simple Leaves. 


XoUngo strloU, 

FlOOIMUB. 

F. B. 1. It. 668. 

The Plains to 6,000 ft. 
Valleys below Simla 
(Collett). 


Pouolste lotto*, 

P. peatao&r*, 
f. ttrt*, 

BUtosbomm* sutll- 
lum, 


Borate MMtttimlci&es, 

HtiATlSBJB. 

F, B. 1. i. 251. 

The Plains in wet places. 


ZmPKtUn* Boylil, 

gbraniack*. 

F. B. 1.1 *68. 
Himalaya, 6-8,000 ft. 
Mahesa (Collett'. 
Ohanglagalli (Uouie). 


Leap Margins Entire. 

Petals None, 

small, annual, smooth, much branched; leaves 
4-1J ins. long, narrowly lanceolate, nearly sessile, short- 
pointed, stipules membranous, soon falling off ; flowers 
in. long, orange or pink, in many terminal branch¬ 
ing clusters, sepals 6, in. long, distinct, persistent, 
petals none, stamenB 3-5, styles 3, short, ununited ; 
capsule round, within the persistent calyx, seeds 
many, dark-brown, rough with minute points. 

see Prostrate Herbs, Opposite, Stipulate, Simple. 


see Herbs, Alternate, Stipulate, Simple, Entire. 

Leap Margins Toothed. 

Petals Ununited. 

small, annual, smooth or slightly hairy, lower 
branches prostrate ; leaves J-J in. long, sessile, linear- 
lanceolate, short-pointed, sharply toothed ; flowers 
if* in., sessile or nearly so, in dense dusters, sepals 
5, lanceolate, toothed, petals 5, stamens 5; capsule 
5«celled, valves brittle, edges turned in, seeds ovoid, 
many. 

large, annual, smooth, stems succulent ; leaves 
2J-6 ins. lanceolate, sharply toothed, teeth gland* 
tipped, long pointed, stalked, stipules of gland-tipped 
bristles ; flowers 14 - 1 J ins. long minus the spur, pale 
pink in terminal racemes or dusters, sometimes bran¬ 
ching racemes, sepals 3, 2 lateral minute greenish, 
one lower (lip) petal-like, coloured pink, cup-shaped 
prolonged into a hollow curved spur 4 in. Jong, 
petals 3, one upper (standard) broad with a green 
tip between the two side lobes, two lower (wings) 
with lateral lobes, broad, notched on the margin 
with a little hollow at the base within, stamens 5, 
anthers cohering above the 5-fcoothed stigma with 
filaments clasping the ovary; capsule linear, club* 
shaped, beaked, nodding. 5-valved* the valves when 
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Herbs erect with Opposite Stipulate Simple Leaves. 

Leap Margins Toothed. 

Petals Ununited. 


XaMtttu theawai, 

Gkraniacbab. 

F. B. I. i. m. 

Inner range of the 
Himalaya, 9-10,000 ft. 

Impatieas luloaU, 

Gebaniaoeas. 

F. B. I. i. 469. 

Himalaya, 7-12,000 ft. 
Simla Mahasu (Collett). 

Xmpattens aaplead- 
oaulia, 

GBR ANIAOKAS. 

F. B. I. i 469. 

Himalaya, 642,000 ft. 
Simla (Collett). 


Euphorbia kyperid- 
folia, 

KUPHORBlAOBiE. 

F. B. L v. 249. 

The Plains to 7fi00 ft. 
Simla (Collett). 

Munee Valleys (Donie). 


StLBfeoxttaSmo&i, 

K UPHOBBIACEJE. 

F. B.I. V. 200 
Himalaya, 4-7,600 ft. 
Valleys below Simla 
(Collett.) 

Kultt, Chamba, Lahoul. 


ripe, if shaken, curl up elastically and jerk out the 
numerous large broad seeds. x 

like the last species, but a little smaller, a little 
bristle-like gland botween the teeth on the leaf margin, 
stipules of cushion-like tubercles, lateral sepals ovate* 
lanceolate, spur long, upper petal not lobed, capsule 
narrowly club-shaped. 

large, like Impatient Roy lei f but the stem grooved 
flowers darker pink or purple, capsule longer, less 
clubbed. 


like Impatient Thomson t, but stem four-angled, 
upper leaves alternate sessile, stem clasping, lower 
leaves opposite, flowers fewer and smaller, capsule 
hardly clubbed. 1-1£ ins. long. 


Petals None. 

small, annual, slender, smooth, juice milky ; leaves 
i-1 by i-J in., shortly stalked, oblong, tip rounded, 
margins toothed except at the base, margins may' be 
reddish, stipules minute, bristly, divided or none ; 
flowers minute in terminal or axillary clusters, often 
with two floral leaves at the base, 4 sepals or teeth 4 
with 5 green glands in the angles, stamens several, 
surrounding a 3-angled ovary on a stalk hanging down 
on one side, styles 3, very short, branched; capsule 3- 
lobed, velvety, splitting into 3 valves, one smooth seed 
in each cell. 

small, annual, hairy, purplish, juice milky, branches 
straggling from the short stout stem ; leaves i-J in., 
in rather distant pairs, green with a purple blotch, 
oblong or linear-oblong, tip blunt, toothed-stipules 
fringed ; flower clusters, nearly sessile and solitary, 
^ in. long, like the last species but glands purple 
with white or rose colour ends, styles slender 
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Herbs erect 


RopborbU vUoUftra, 

EUPHOliBIACK^:. 

F. B. I. v. 250. 

The Plains to 4,000 ft. 
Valleys below 
Simla (Collett). 

Bhcra (Dome). 

Bttphor M* OlwkMaa, 

VrtlM plluUfsra, 

71m Roman Rottlo, 

UUTICAOBJBL 
F. B.I. i. 648. 

Himalaya, 6-7,000 ft. 
Simla (Collett). 


Vvtto* parviflora, 

Uhticacejc. 

F. B. I. V. 648. 
Himalaya, 6-22,000 ft. 
Simla (Collett). 


Vrtloa 

ThM Wnat Hah ITattU. 

Ubticaon.®, 

3P. B. I. v. 648. 

Salt tango. 

Himalaya, 740,000 ft. 
Simla, Hattu (Collett). 


with Opposite Stipulate Simple Leaves. 

Leap Margins Toothed. 

Petals None. 

capsule shortly stalked, smooth, slightly angled, seeds 
angled with slight projections. 

small, annual, juice milky, stem and branches 1-2 ft., 
very hairy ; leaves ins. long, oblong-lanceolate, 
tip sharp, stalked, toothed, stipules minute linear ; 
flower clusters in. many in terminal and axillary, 
sessile or stalked bunches, glands small, round ; 
capsule in. dium., hairy, seeds ovoid, in other 
respects like the other species of Euphorbia. 

see Herbs, Prostrade, Opposite, Stipulate, Simple. 

small, annual, covered with stinging hairs ; leaves 
1-il ins. long, ovate, teeth very long, often linear, 
sharp-pointed, thin, stalked ; flowers green, minute, 
male in slender branching spikes, female in round 
heads, both on the same plant, male sepals 4, concave, 
ovate, stamens 4, curled up in bud, straightening with 
a jerk when the flower opens, female sepals 4, flat, 
unequal, stigma of a small tuft of hairs ; carpel held 
by the sepals, flattened. An introduced European 
weed found near houses. 

medium size, root perennial, stem annual, slender 
but little branched, with blunt angles, covered with 
stinging hairs ; leaves 2-4 by 1-2$ ins., ovate or lanceo¬ 
late, long-pointed, wrinkled, teeth small, irregularly 
jagged, stalk £-2 ins. long, stipules united, ovate- 
oblong ; flowerB green, minute in slender spreading 
axillary and terminal branching pyramidal clusters, 
male and females on the same plant and like those of 
the last species. 

like the last, but often stouter, stem grooved, teeth 
large, regular, stipules ununited, mate and female 
flowers on separate plants* 
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Herbs erect with Opposite Stipulate Simple Leaves. 

Leap Mabciinb Toothed 
Petals None. 

file*PSPlOiAe*, small, stem and branches 3-6 ins., tufted, succulent, 

Uktioaoejb. smooth ; Ibaves f-f in. long, round, ovate, tip funded, 

F. B. I. v. 654, margin toothed above the middle, rarely smooth, 3- 

tTpper Himalaya, Lahoul nerved, base wedge-shaped, stalk J-J in. long, stipules 
minute ; flowers minute, green sessile in clusters on the 
slender branches of stalked spreading, axillary racemes 
2-4 ins. long, male and female flowers on the same 
plant, male sepals 4, stamens 4, anthem white; female 
sepals 3, unequal, stigma of a tuft of hairs ; carpel 
nearly round, minute, smooth. 

large, hairy, leaves 3-5 by 2-3J ins., ovate, broadly 
toothed, base wedge-shaped, tip tuil-like, sharp- 
pointed, stalk 1-3 ins., stipules nearly persistent, large ; 
flowers as in the last species, but dorsal female sepal 
much the longest, achenes minute ^ in., pale, with a 
raised intramarginal ridge. 

?ilO* script*, large, smooth, branched ; leaves 3-10 by 1-3 ins., 

Urtioacejr* lanceolate narrowed to both ends, tip tail-like, teeth 

F. B. I. v. 656. small, shallow, stalk i-2 ins. long, stipules short; 

Himalaya, 4-7,000 ft. flowers like the last species, carpels rough. 

Simla, in shady places 
(Collett). 

BlatOitOtt ma ** eo ® erbs » Prostrate, Opposite, Stipulate, Simple. 

suroaloeum, 

Herbs erect with Opposite Stipulate Lobed Leaves. 

Petals Ununited. 

small, annual, green, spiny with glandular woody 
branches; leaves small one to three lobed, leaflets 
linear, short pointed, stalk often leaf-like, stipules of 
two spines longer than the leaflets ; flowers pale rose- 
coloured, small on solitary stalks between the spines, 
sepals 5, soon falling oft. oblong-lanceolate, half the 
length of the petals, petals 5, closed, soon falling off, 
stamens 10, style and stigma undivided; capsule 
velvety, 5-oornered, 5-celled, two seeds in each cell. 

Viffml* SrftftUtSi, see Herbs, Prostrate, Opposite, Stipulate, Simple, 


fatoala arable* 

OR 

erotica, 

Jmma. 

ZYO OPHYLL A C E®. 

F. B.t. i.436. 

Tee Plains. 

Common itt fields. 
Rawalpindi. 


Me* umbras*, 

IJRTICACBJE. 

F. B. I. v. 656. 
Himalaya, 4-9,000 ft. 
Simla in shady places 
(Collett). 
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Herbs erect 


Geranium pntraie, 
OraaesStti, 

GEBANIACK2B. 

F. B. I. 1. 429. 
Kashmir, 740,000 ft. 
The Chor near Simla. 


Geranium reotum, 

Gbraniacka, 

F. B. I. i. 429. 
Kashmir. 


Geranium oolUaum, 

GERANIAOE2B. 

F. B. I. i. 429. 

Kashmir. 


Geranium piastre, 
or 

c&aaAlflorua, 

Geraniaoejs. 

F. B. 1. i. 480. 

Kashmir. 

Giumtum 

WbUIoMsmb, 

GUlASIAOBJB. 

r.B.i.i. «w, 
Himalaya, 741,000 ft 
Simla (Collett). 
Harm (Douie). 
Hasora (Barrett} 


with Opposite Stipulate Lobed Leaves. 

Petals Ununited. 

medium size, stout, rootstock perennial, joints 
swollen, hairs spreading ; leaves 2-3 ins. diam., some¬ 
times alternate, round, cut into 7-9 segments, short- 
pointed, stalks long, stipules small, lanceolate ; Bowers 
1 £-2 ins. diam., blue-purple in pairs on axillary bracte- 
ate glandular and hairy stalks, sepals 5, long-tipped, 
petals 5, stalked, alternate with 5 glands, spreading, 
stamens 10, 6 long alternating with 5 short, filaments 
flattened, narrowed upwards, united below, styles 5 ; 
capsule 5-lobed and-celled, cells one.seeded, the 
capsule and styles elongate, the styles curl up with 
a jerk, ejecting the seeds. 

medium size, rootstock stout, perennial, stem 
slender, slightly hairy and leafy ; leaves 3-4 ins. diam., 
5-angled, 7-lobed, divided to below the middle, lobes 
sharp-pointed, thin, slightly hairy on both surfaces, 
long-stalked, stipules lanceolate ; Bowers \\ in. diam. 
on long stalks, bracts awl-shaped ; the other characters 
ure like those of the last species. 

small, woolly or glandular-velvety, stems many 
nnbranohed, flowering 6-10 ins. high; leaves sometimes 
alternate, round, 5-7-lobed to below the middle, 
segments wedge-shaped, blunt, 3-5 lobed,stipules small, 
ovate, short-pointed, flowers and capsule like 6?. 
prattnte above. 

very like the last species, but taller with large 
Bowers 2 ins. diam. ; leaves 5-angled with ,5 lobes 
cut pinnately. 


large, perennial, hairy, root thick, stem stout muoh 
branched ; leaves 3-4 ins. broad, 5-angled, deeply 3-6 
lobed, segments long-pointed, sharply toothed, stalked, 
stipules 4-1 in. long, very broad, blunt; Bowers blue 
purple, 14*2 ins. diam., on long stalks, bracts large, 
sepals 5, ending in a long bristle, petals 5, tip broad 
with a shallow notch, stamens, styles and capsule like 
G.pratmm above. 
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Herbs erect 


Geranium Tuberaria, 

GMBRAK1AOEJB. 

F. B, I. i. 481. 

Kashmir. 


Geraalum 

BobertUnum, 

Serb Sobert, 

Grraniaceag. 

F. B. I. i. 482. 
Himalaya, 6-8,000 ft. 
Kashmir, Narkanda 
(Collett). 

Murree (Douie). 


Irodium doealnm, 

GBRANIAOSUE. 

F. B. 1. i. 484. 

N.-W. Frontier Province, 

Kohat. 


with Opposite Stipulate Lobep Leaves. 

Petals Ununited. 

medium size, slender, hairy and glandular, root 
tuberous, perennial; leaves If-3 ins. diam,, sometimes 
alternate, round kidney-shapod, divided into 5*7 parts, 
segments very spreading, much divided, redical leaves 
long-stalked, stipules variable; flowers 1 in. diam. in 
nearly umbelled clusters of 2 surrounded with shortly 
stalked leaves, main flower stalk very hairy and 
glandular, bracts leafy, much divided, sepals 5. small, 
blunt with a fine abrupt point, petals 5, large, round 
ed with a notch, stamens 5, filaments slender ; capsule 
ins. long, erect, hairy, styles very short, the 
beaks do not separate as in other species. 


medium size, annual or biennial, softly hairy, 
usually glandular and strongly scented, often red, 
stem 1-2 ft. high, succulent; loaves 1-3 ins. broad, 
triangular oblong, cut to the base into 3-5 pinnately 
lobed segments, central segment longest, lobes short- 
pointed, stalk long, stipules ovate, i in. long; 
Bowers f in. diam., red pink streaked with white in 
two flowered clusters on long stalks, sepals 5, broad, 
long-pointed, petals 5, narrow, smoothly stalked, twice 
as long as the sepals, not notched, stamens 5 ; capsule 
|-1 iu. long, beaks separating upwards and attached 
above by silky hairs. 


small, annual, velvety aud sticky, branches stout, 
swollen at the joints; leaves ovate, cut into two or 
three segments, segments divided into small toothed 
lobes, stipules ovate-lanceolate, long-pointed, thin, 
dry ; flowers small, purple on long two-to many 
flowered stalks, bracts thin, dry, finely hairy with an 
abrupt point, sepals 5 f ovate thin with 3 glandular 
hairy nerves, ending in a long bristle-like point, petals 
5, alternating with glands, broad at the tip, stamens 
5, alternating with 5 staminodes, in other characters 
like Geranium pratmn except the beaks being pitted 
at the top and the styles silky on the inner surface. 



PLANTS OF TEE PUNJAB. 


975 


Herbs erect 


Brodium malaooi&es, 

0ERAKIAOSJB. 

F. B. I. i. 486. 

The Plains. 

Attock, Peshawanr, 
Hasara (Stewart.) 
Rawalpindi. 

Kot Fateh Khan (Douie). 


OaimabU u tlva, 


with Opposite Stipulate Lobed Leaves. 

Petals Un united. 

small, annual, softly hairy, stem erect or widely 
spreading ; leaves ovate oblong, blnnt or shai'p-point 
ed, velvety, cut into three lobes only, not again sub¬ 
divided, stipules large, thin, dry, blunt or sharp- 
pointed ; flowers small, lilac on three-to many flower- 
ed stalks, bracts ovate, thin, dry, finely hairy, sepals 
5, thin, two outer T>-and throe inner 3-nervod, the 
bristle point hairy, petals f>, tip broad, D-nerved, 
stamens 5 with 5 staminodos ; carpels stalked, 3- 
angled, beaks 4-0 times as long as the cell, with stiff 
brown hairs for { of its length, pits on beaks with a 
deep fold. 

see Herbs, Erect, Alternate, Stipulate, Lobed. 


(To be continued.) 
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REVIEW. 

THE BHOPALOCEBA OP JAVA ( PIERIDJS ). 

BY 

M. C. PlKPERB AND P. 0. T. SNELLEN. 

This volume is the first of a projected series; it is baaed on the work of the 
first author, an official in Java, who collocted there for many years. 

The authors have apparently used English as their medium, without having 
a sufficient acquaintance with it; sentences framed in German or Dutch and 
rendered imperfectly into English, make text which is not clear and the proof- 
correcting has been very imperfectly done. The introduction deals with certain 
biological subjects; the author states clearly that he is a determined opponent of 
the mimicry theory, that the phenomenon of evolutionary atrophy in Lqoidcptera 
is neglected, that what he calls colour evolution proves the last statement, 
that the usual conception of dry and wet season forms is erroneous and finally 
that the hindwings of butterflies are disappearing in the process of evolutionary 
atrophy He refers to the varying development of the anal horn of Sphingidm ; 
stating his belief that it is in process of disappearance by evolutionary atrophy, 
equally he believes the prothoracic wings of some insects have existed and 
disappeared, that in Ithopaloeera the fore-legs are going, that the hindwings are 
getting smaller, while, probably by correlative influence”, the size of the fore- 
wings and tho " whole corporal size of the Bhopalocera is strongly diminishing/ 1 
Finally tho pigments of the wings of Bhopalocera are paling and there is a 
tendency to the production of more black scales and so a darkening of the whole 
wings. The author expresses strong opinions in regard to the late de Niolville’s 
views on wet and dry season forms and mentions “ the wild exaggeration of 
now-a-days in this respect”. To most Entomologists, the author's opinions, 
backed by no definite observations or research, will carry little weight and the 
value of the work is not increased by the discursive introduction in which such 
novel views are put forth, an expression apparently of the author's peculiar 
point of view. vi - , 

A total of 33 Pierids are listed as from Java and the author brings together 
tho recorded facts as to life-histories. It is perhaps typical of modem ento¬ 
mology that the authors cannot accept the usual generic or speoifio designa¬ 
tions and that to use the volume one must first look up the synonymy 
and ascertain what species, as gonerally known, they are discussing. The 
genus Leptosia becomes Xiphia, Pieris includes species from Burkina, 
Appia* and SaUtara of the Fauna of India; the genus Delias becomes 
Thpoa; the last is due to Snellen, with whom Piepers is apparently not 
in sympathy as he states “ This genus is generally called Ddla*. But Mr. 
Snellen is of opinion that the systematist need not count with the names given 
by Htibner 0 6 <” If entomologists who publish such works would 

agree, all could use them with ease, but at present one has first to correlate the 
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synonymy, no light task, before one oaa understand what species really aro 
being discussed. Jphiat is what the Fauna of India calls Eebomoia, CalUdrya* 
is our Oatopsilia and so on. 

For the student of Indian entomology, the work is of interest on account of 
its biological observations but the author's hostility to de Nic6ville tinges it 
too strongly not to give rise to a feeling of distrust, 

There are four beautiful coloured plates, in which larv®, pup® and butter¬ 
flies not hitherto figured aro beautifully portrayed. The authors have 
designedly given forth this family as a “ proof '' or model of what the whole 
aeries will be, in the hope of obtaining financial support. We fear the 
author's peculiar views and confusing nomenclature will make the series rank 
with other similar publications of great size and cost, which do little but add 
entries to cumbersome literature references without assisting towards a greater 
knowledge of the subject. 
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MISCELLANEOUS NOTES. 

No. I.—NEW LANGURS PROM THE INDIAN EMPIRE. 

In the Annals and Magazine of Natural History, Vol. 4, ser, 8th, September 
1909, Dr. D. G, Elliot in a paper on “ Descriptions of apparently new 
species and sub-species of Monkeys of the genera CaUieebus , Lagothrix , Papio, 
PUhecuR, CercopitJwcus , Erythrocebm and Presbytis” describes three new species 
of Langurs from within our limits 

(1) Presbytia tmlamera obtained at Cadu Gaung, Bharoo, N. Burma, collect¬ 
ed by L. Fea. 

(2) Preubytti crepuscula from Moo ley it, British Burma. 

(3) Preibytis lania, shot in the Chumbi Valley, Tibet, by Lt. F. Bailey and 
presented by the Bo. Nat. Hist. Society to the British Museum. 

The types of the above are all in the British Museum. 

No. II.—ON THE FOOD OF THE DESERT GERBILLE 
( GERB1LLOS HURRIANjE.) 

In the Faufia of British India (Mammalia) Dr. Blanford remarks that the 
Indian Desert Gerbille (fitrbillm hurrianen) “ abounds in sandy desert or semi- 
desert, and is particularly common in Sind ” and “ it is commonly seen out in 
the day, in the cold season at all events, and is by no means shy.” There is 
plenty of such country round Karachi, and it is very pretty to watch these 
attractive little field rats round their burrows. Their diurnal expeditions are 
however by no means confined to the cold season, as they arc out and about 
the whole year round, and on the absence of shyness, I can more than confirm 
Dr. Blanford’s remark, in fact I would go so far as to describe them as bold. 
Watching a community of them this morning from behind a bush at some 
fifteen yards distance, I walked boldly forward into the open to investigate a 
wasp that was circling round some plants near them. There was naturally a 
sudden disappearance of the gerbilles, but as 1 approched, the heads and 
shoulders of two appeared again at the mouth of a hole not three yards before 
me. I stopped, and they shewed no signs of alarm, for they—a mother and 
half-grown young one—-proceeded to fondle each other, licking one another’s 
faces in the most affectionate manner. On returning towards the bush I 
turned and sat down in the open, not ten yards from the burrows, and as 1 did 
so there were already half a dozen of them outside their holes. One cannot help 
admiring one’s jungle friends in such close proximity, but in doing so one is 
liable to receive bitter shocks to one's feelings. On this occasion one was in 
store for me, for I saw a full-grown gerbille scuttle away some distance and 
return with a large lump of some dark stuff in its mouth. I had seen where 
he had gone for it and went up to asoertain its nature. It proved to be a dry 
piece of human excrement 1 I again returned to my post of observation ; in a 
few moments the gerbille reappeared and proceeded to demolish his unsavoury 
meal. We must always be prepared to modify our opinions when we come to 
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pry into the inner life of wild animals, but the process of doing so does not 
always Add to our respect for our jungle friends. 

E. COMBER. 

Karachi. 15 th Auffuel 1909. 

No. III.—TIGER ATTACKING A BEAR. 

I do not ever remember to have heard of a Tiger attacking a Bear, until 
last cold weather, when shooting in the Central Provinces. When making in¬ 
quiries of an old Karmar . who spent his lifo in fishing and hunting, regarding 
the game to be found in the district, he casually remarked that a lame bear 
used to frequent a certain part of the jungle, but that it had quite recently 
beon killed and eaten by a tiger. He was: quite positive of the fact—-in support 
of which he advanced the evidence tbat he found the partially dovoured remains 
of the bear in the bed of the river and the sand showed ample evidence of 
there having beon a fierce struggle between it and a tiger which in the end 
had come off victorious and made a meal off his foe ! A few days afterwards 
when passing the spot he pointed out some of the bear’s hairs lying scattered 
about the place—the carcase having been cleared away by animals. He said the 
bear was a large one, but for a long time past—for he had often seen it in the 
neighbourhood—he had noticed that it was lame. I had no reason for doubt 
ing the man’s words, but the incident was certainly a very unusual one. 

L. L. FENTON, Lt.-Col. 

ith October 1909. 

No. IV.—A FIGHT BETWEEN A HYiENA AND A PANTHER. 

“ In March 1908, a party of Royal Artillery Officers from Secunderabad 
had a drive for tiger in the Mahadapore Taluka in His Highness the Nizam's 
Dominions near the village of Somnapally some 16 miles off the Godavery. 
A tiger came out first and was bagged, shortly afterwards a panther came 
out and received a flesh wound in the neok, after whioh it disappeared into a 
deep cave. This was surrounded; and they soon heard the noise of a fight 
going on inside spelling fighting, roaring, etc. The shikaries said that there was 
a tiger in the cave which was killing the panther ; the officers tried for half an 
hour to dislodge the animals by firing rifles and throwing fireworks into the 
cave but without success. So leaving the officer who had wounded the panther 
on guard, the other two went off to secure the dead tiger. Shortly afterwards 
a small hyama came out and was shot. The hyaana was a female about 4 feet 
6 inches in length and was somewhat badly scratched about the face but other¬ 
wise uninjured. Neat morning on returning to the cave a female panther, 
about 5 feet 10 inches, was found lying just outside the cave stone dead. On 
examination it was found that she had a flesh bullet wound in the neck, whioh 
was not sufficient to kill her, but she had been bitten in two places by the bymna, 
firstly through the loins, secondly through the kidneys and at the same time 
injuring the spine, and there is little doubt that the panther died from these 
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injuries as the flesh wound in the neck was not nearly severe enough to cause 
its death, although it might have done so in a few days if mortification had 
set in ” 

The above gives us some reason to doubt if the gentlemen, one reads of 
who pull hyamas out of caves by the hind legs, were not luckier than they 
knew. 

W. M. F. PENDELBURY, 

Jalna, 26/7* October 1909. 

No. V.—MOTTLED POLECAT ( PUTORIUS SARMA TIC US) 

AT BANNU. 

An example of the Mottled Polecat (Putoriua mrmatkuH) was recently 
sent me by Mr. Harris, Assistant Commissioner and Political Agent, Ban mi. 
It bad been caught by Bannuchi Zemindars about three miles from Baimu in 
sugar-cane crops. 

Mr. Harris informs me that this is the second example brought to him by 
the natives, the first having been caught in a desert tract under the hills. 
so the species is, possibly, not very rare in this district. 

The one sent mo I now have in captivity. It does not appear to be quite 
up to the measurements given in the M Fauna ,** and may be an immature 
specimen. It differs from the “ Fauna’s ” description in having the muzzle 
and chin white and the back of the head and nape a brownish white. 

In habits it is sluggish and disposed to sleep all day, but at night becomes 
active, running up and down its cage and tearing at the wire netting with 
teeth and claws. When suddenly disturbed, by day, it becomes savage and 
utters a growling noise, very similar to that of a fox-terrier pup of a few 
weeks old when irritated. 

It thrives on raw meat and milk, and dead birds are especially appreciated 
being devoured bones and all. A live quail introduced into its cage, by day, 
was not touched ; in fact, if anything, it appeared afraid of the intruder. 1 
have not yet been able to secure a live rat with which to further test its 
killing propensities. 

H. A. F. MAGRATH, Major. 

Bannu, September 1909. 

No. VI.—A GOOD HEAD OF HODGSON’S WILD SHEEP, 

( With a Plate.) 

1 send you a photograph of the bead of an Ovia ammon hodgeoni which 
was shot at Dochen in Tibet in July 1907. The following are the measure¬ 
ments of the horns:— 

Length. Circumference. 

Right, Left. Right. Left. 

W 49" 19" 19" 

F. M. BAILEY 

Gvantbk Tibet, Aptil 1909. 



JouitN. Bombay Nat. Hist. Soc. 



Hbad ob' Ovis ammon , 
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No. VII.—THE 8EBOW. 

I nee in our journal, Vol. XIX, No. 2, on page 519, among the Miscellaneous 
Notes, one (No. IV) by H. Shaw Dunn on Serow. 

He says he does not think that the rufous variety exists in Upper Burma. 
Allow me to assure him that he is absolutely wrong, in fact I believe the 
rufous variety is the only variety which exists in the Upper Ohindwin. 

I shot a Serow within 4 miles of Teslin in the Qang&w Subdivision— 
an old male—rufous-red all over except for a black mane and tail and a 
black line running along the length of his back. Also two some 60 miles further 
north, one on the Nwaydoung—rufous-red—being a female the line along the 
back not black but only a darker colour than the rest of the body, and one 10 
miles from here, a small male of the same colour as the first above described. 

I saw a Serow killed by wild dogs in the Lomegtouug, also one killed in the 
same way some 140 miles north in the Mytha river and not more than 20 
miles from Kalewa. Both were rufous-red, and you could no more have 
called them black than you could white. 

I had one of thoso 1 shot set up (head and neck) and 1 fancy Mr. Dunn 
would alter his opinion were bo, at any time, to pay a visit to Spencer House, 
Stansted, Essex, where the head is now and where it would be shown him 
with pleasure. 

I am well aware that the black variety exists in most parts of Upper 
Burma, and I believe it is the only variety in the Kuby Mines ; but that the 
rufous variety also exists, there is no doubt. I saw a specimen of the bl&ek 
in Mogok, set up head and neck, and could not at first believe it was shot in 
Burma, so much did it differ from those I had seen and shot. 

C. B. MOGGRIDGE, 

Ruby Mines District. 

Mandalay, November 2nd, 1909. 

No. vm.— HABITS OF THE TAKIN. 

In connection with the recent arrival of the young Bhutan Takin in the 
Zoological Society’s Dardens, the following notes on its Chinese cousin, taken 
from a letter written to me from Chentu, Sze-chuen, on 9th October 1908, by 
the late Mr. J. W. Brooke, will bo of interest, as very little has been previous¬ 
ly recorded regarding the wild life of these curious ruminants. After refer 
ring to the great difficulty of approaching the animal, the writer states that in 
Sze-ohuen the Takin inhabits dense bamboo and rhododendron jungle on 
extremely precipitous hillsides, where it is nearly always pouring with rain. 
The elevation of these jungles is from 8,000 feet to 10,000 feet above sea level, 
and here the males are to be found from October to May, except when driven 
down by stress of weather. The females, on the other hand, descend to the 
valleys during March, April and May to feed and rear their young. These are 
suckled only for a fortnight after birth and very speedily become as active an 
their parents, as is evident from their tracks, which may be seen in the most 
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precipitous situations. So steep, indeed, is the ground on which Takin of all 
ages are usually found that Mr. Brooke was of opinion that they must aid 
their ascent by hooking on to the rhododendron branches with their horns as 
he could not otherwise imagine how they negotiated the smooth, steep places 
on which their tracks may be seen. This, however, requires confirmation by 
actual observation before it can be definitely accepted, 

Takin go about, says my correspondent, in herds of from five to about fifty 
head; and, according to the reports of native hunters, when a herd takes to 
headlong flight all its members will follow the line of their leader, who may 
even leap over a precipice. Old males are Btated to attain a huge size. 
Mr. Brooke mentioning that some of the tracks of their great clumsy hoofs 
are G in. square. For a considerable part of the year they separate themselves 
from the main herds which consist of females and young moles. Here it may be 
mentioned that information supplied to me by Oapt. Malcolm McNeil) confirms 
the conclusion reached from the study of the specimens in the British Museum 
that young females are much greyer than males of the same age. 

The best time to shoot Takin, observes Mr. Brooke, is in winter, when the 
heavy snow compels them to come down to the valleys ; but as the snow is 
soon melted by the warm winds blowing from the plains, they are only to be 
found low down during unusually long and heavy snowfalls. Throughout the 
winter they will always be found on the wander, as if never contented with 
a single grazing ground ; and if not found low down in the valleys are almost 
impossible to hunt successfully. It will bo observed that nothing is said by 
my correspondent as to the whereabouts of the Takin from May till October, 
but I presume that Mr. Brooke referred only to the period during whieh he 
was on the ground, and that, except for the aforesaid temporary descents, they 
haunt the bamboo and rhododendron jungle throughout the year, unless it be 
that they go still higher in summer. 

As regards the young Bhutan male in the Regent’s Park Zoological Gardens 
the straightness of its horns gives it a much greater resemblance to a Serow 
than is presented by older animals, when the horns have acquired their charac¬ 
teristic curvature. With its conspicuous broad dark dorsal stripe, the animal 
looks, indeed, by no means unlike a light ooloured “ sport ” of the Nepsulese 
race of the Sumatran Serow ; and I have little doubt that the two animals are 
nearly allied. In its present condition, at any rate, the colour of the coat of 
the Bhutan animal is very different from that of either the male or female of 
the older pair of the Sse-chuen species exhibited in the lower mammal gallery 
of the Natural History Museum. 

R. 

(From ** Th* Fudd H of 31s* July 1009.) * 

No. IX.—A GOOD CHINKARA OR INDIAN GAZELLE HEAD. 

In May 1909, Captain J. Hodgltinson, 5th Cavalry, shot a Chinkara, (Gaulla 
tmmtti) near Montgomery, Punjab, with horns measuring 15 j inches in length 
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and b inchert in girth. The horns were measured by myself with a steel tape 
while still fresh and in the hands of a taxidermist in Meerut. I have not 
heard of any Chinkara head larger than this and doubt if such has been 
obtained. 

R. M. BURTON, Major, i.a. 

Merritt, J1 th September 1909. 

[According to Rowland Ward's Records of Biq (Rune, the word Indian (lazcllo head 
measures 1 f»g with a circumference «.f 4$ inch to, It be] nga t« Mat r 1\ C. Palin. Another 
bead of the t>am<* length but half an inch smaller in girth was killed at Ferozcpoiv and is 
in iho Moss of the 14th Sikhs.— Editors.] 


No. X.—THE WALL CREEPER ( TICHOOHOMA MUR ART A) IN 

LY ALLPUR. 


I am sending a bird I shot Inst weather in this district (Lyallpur) for idon* 
tification. I first saw it m June at this place, Kotkhudayar. It spent its time 
flying round the buildings here, which are all of bricks, and clinging to the sides 
of the walls where it seemed quite at home. It was aloue and made a plain* 
tive cheeping noise which was repeated at intervals throughout the day. I 
saw it at this bungalow for about four days when it disappeared. About three 
or four days lator I had occasion to go to a bungalow of mine which is ubout 
18 miles from here when I saw the surae bird again. At least I believe it must 
havo been the same. I shot it and have kept its skin. 1 have not seen any 
more here since. If the skin is of any use to the Society you may keep it. 


A. B. AlTKEN. 

Kutkhtjda* Alt l*. o v 
Via Cm? not Road, August 1 Wi, 1909. 

[The bird mint a Wall Creeper {Tichodmma murnria). and ha* not often l>een found so 
far smith in India before As a rule this a pedes keeps to the hill* and only ttesoonds to the 
plains during the cold weather In India this nj-ocios is found throughout the himalaya* 
and the hills <»f the frontier and has been recorded during the odd weather from EUwah, 
Bhutan, Roars and Debra.— Editors.] 


No, XI.—SEASONAL CHANGE OF PLUMAGE OP THE INDIAN 

WHITE-EYE. 

In May 19011 caught a White*eye (Zostsrnps palpebrosa) whioh was visiting 
my newly-built aviary to talk with some tame White^eyes I had. He had a 
bright chestnut forehead I did not think much of it at the time as I did 
not then well know this bird from a book point of view, though well acqua¬ 
inted with it alive both wild and in captivity. Ho died soon. Not long 
I looked up the book and was astonished to find no mention of a chest¬ 
nut-foreheaded White-eye nor of a seasonal change of plumage. Till this year 
(1909) no other similarly coloured ones have been observed by me, though 
I must confess that I did not particularly look out for them and that in some 
years I had no opportunity of observing White-eyes at all. 

37 
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About mid-April this yoar I noticed several with chestnut foreheads, and 
pointed this out to my bird friends iu the Regiment, Major Scaly, a Tory keen 
observer and field naturalist and Mr. Kennedy a fellow aviculiumt. “Wanting 
a couple of pairs for my aviary I set a “drop-net’* near a flowering shrub 
the birds visited and soon had a bird. I was lather disappointed to find the 
forehead only rusty coloured. I put it down an a hen, correct but a flukey 
Her mate (or rather a mate; was caught the next day, and he had a fine chest* 
nut forehead. The lien died at ome ; it in a bad season to “ meat oil ” in and 
I determined to wait for others till uuiumn if the cock died. He did not die, 
so about, 1st May I set the not again and caught ten in under two hours and 
could have caught more. All these and the others ify ing about uncaugbt had 
bright chestnut foreheads. In fact about this time 1 saw none that were not 
coloured in this way. In plumage the sexes were indistinguishable, but 1 
found that I had five pairs. With the aid of a four-compartment wire cage 
1 separated out two true pairs and let go the rest, I am pretty certain that 
these birds had not then started nesting, though there wore several nests lower 
in the station. 

I left the station to go further up fcho hill, where there are no White-eyes, 
on 26th May ; by that time 1 noticed my White*eves were losing thuir chest* 
nut, X returned on titb June. Mine had lost all colour, and the wild pupa 
I saw had lost theirs, but Major Sealy told me that ho had lately seen some 
“coloured ” ones about. I went up the hill again on the 8th Juue, returning 
on the 20th June. I made a special search for coloured ones without success. 
A few days later Mr. Kennedy showed me. a nest with young in his compound ; 
wo watched the old birds feeding the young from a very short distance. They 
were normally coloured. 

My five are as lit and as happy as their wild relations, but they remain com¬ 
mon or garden Indian White-eyes ( j4o»terop* pulpebrom) and charming as 
they are, of no special interest to any one but mjsolf. Sull 1 have hopes that 
they will attempt breeding next year. 

Of course, 1 know that to make a good record one ought to kill and send 
down a skin. 1 plead laziness with a dash of sentiment. 1 make the record 
such as it is, as several things strike me as curious about it. The bird in a very, 
common one, why has such a change not been recorded before M believe it has 
not been recorded. How was it that I noticed it in 1901 and then not 
again till 1909? 1 certainly did not keep a special look-out for it; but the 
chestnut is very notioeaolo and I set to work to catch my 19U1 bird on that 
account. Both sexes don the chestnut, but keep it such a short time. Men 
(and women) have been known to drop fine raiment soon after matrimony. 
Can one apply a similar reasoning V 1» it a species in the making ? ^ 

(>. A. PERRIi.AU, Caw.. F.ZJS^ 

4th Gurkha Rifles. 

Baki. oil, PONJAii, 8 th August 1909. 
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No. XII.-SHRIKES’ LARDERS. 

On page 539 of Volume XIX of the Society’** Journal, the writer, who 
reviews “ Birds of the Plains,” charges me with casting doubt on “ the well 
recognised habit of the shrikes of storing their captures impaled on the thorns 
of bushes.’- He says that it is a pity I ridicule “ such previously undisputed 
evidence.” Finally ho says “ It is quite probable that some of the smaller 
shrikes havo not the habit, of impaling their victims in this manner, but the 
remarks (in ‘ Birds of the Plains ’ ), are generalised for the whoJo family.” Was 
ever a writer more misrepresented than 1 have been V What I did, and do, 
say, js that I have never set eyes upon such a larder, nor havo I soon a shrike 
impale a victim. On the strength of this I added I, fchorofore, think I am 
justified in suggesting that the habit of keeping a lardor is probably restricted 
to tho larger species of shrike.” I further stated that I would esteem it a 
great favour if any one, who has seen a larder, would favour me with an account 
of it. Yet again, I said u Let me not be mistaken. I do uot say that butcher 
birds never keep larders, for they undoubtedly do ; of this I am satisfied.” 

But let this misrepresentation pass. Tho important point is tho larder. 
The reviewer above referred to says that he has come across one. I am sure 
that most of tho readers of this Journal would like to have an account of it, 
to be told in what part of the world it was found, to what species of shrike it 
belonged, what was the nature of tho meat stored therein, whether, as the 
store of meat, began to run low, it was replenished. J. have never read an 
account of such larders in India, so that I hope that those members of the 
Society who have seen them will come forward. Owing to tho ubiquity of 
crows and ants in this country, I should imagine that the butcher bird, that 
attempted to set up “ shop, ” would find its hands pretty fult in keeping its 
stock intact. 1 should be very glad to hear how the shrikes in question over¬ 
came the difficulty. 

D. DEWAR. 

Allah ah ad, M, December 1909. 


No. XIII.—COMMON MYNA (A. TJUSTI8) FEEDING YOUNG OF 
PIED MYNA (£. CONTHA I AND NESTING HABITS OF 
THE COMMON PARIAH KITE (M. GOVJNDA) 

AND BRAHMJNY KITE {H. JNDUS). 


The other day X saw a common brown myna feeding the young of the pied 
kind. A friend of mine also sent me the following interesting note some time 
back. Have you ever noticed that the ordinary kite—the brown one—picks up 
sticks from the ground to make a nest, whereas the Brahminy kite pulls them 
off the growing tree, so the sticks he uses are much smaller than those used by 
the other ? 


Bagkokie Factohy, 


OH AS. M. INGLIS. 


Lahkkia Skxui, P, O v Hk November ! 909. 
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No. XIV.—CHANGE OP PLUMAGE OF THE CINNAMON 
TBEE-SPABKOW CJNNAMOMEUS). 

I met this bird first in Chitral (1902-08), but only took skins in winter. 
Captain Fulton’s were also winter skins. All mine were normal. In June 
1908, I met this bird again in Kajiar. a little up in the hills in Chamba, one 
March, beyond Dalhousie. I put it down as cinmmomeu$ without considering 
the matter much. 

In June 1907.1 was trapping in Kajiar with a view to collecting birds to 
take home alive with me the following March, There were Cinnamon Tree- 
Sparrows in abundance, but to my disappointment I could sec none with any 
signs of yellow on them, though there were numerous colonies nesting. 1 
took away three nestlings, which turned out on© cook ami two hens, and an 
uduli cock. They showed no trace of yellow. The adult cock had a fully 
developed bib and the back and head were n fine cinnamon ; so it could not 
have been a bird of the year. The young take some time to reach this stage ; 
my young cock had not attained this plumage fully when he died in March 
1908. I certainly should have reported the occurrence of P. rutilam (or 
asuimilis) hut that I could get no skins. Since then I have learnt to mistrust 
nay skin-procuring propensity. 

Careful record was not kept of change of plumage, but by December 1907 
all four birds “ showed yellow” and bright at that. They were undoubted 
Cinnamons. Had the Kajiar birds showed even a far duller yellow I could 
not have helped noticing it, as 1 watched them pretty carefully. The yellow 
was duller by March 1908 and it was duller still when they went to Mr. 
Teach ©maker ill England in May, 

The above is a summary of a paper by me in the Avicuitural Magazine, 
Vol. VII, May number, 1909. In the same number, Mr. Teschemaker wrote 
a paper on the successful breeding in captivity of this species. I give extracts, 
taking only those which concern change of colour, about which I made 
mention to him before sending him the birds. 

“ Now, of course, I w'as anxious to put this mattor to the test, and, as 
yellow is a colour not easily impaired by cage-life, I did not anticipate any 
difficulty in the matter, and only retained the young male for the purpose of 
observation.” 

• 4 The adult male began to show his yellow breast about the middle of 
December, apparently through an actual change of colour and not by easting 
any feathers, and as an exhibitor offered to purchase a pair, and naturally 
wanted the best birds, I sent him this bird. As bad luck would have it it died 
shortly after arrival, and with considerable reluctance, I therefore gave him 
the remaining young male, I am unfortunately therefore only able to confirm 
Captain Perreau’s observation to this extent: namely, that the adult male 
certainly had a bright yellow breaBt when 1 received it on the 4th May 
(though it had faded somewhat, according to Captain Perreau, by that date) \ 
i»hat by the commencement of July it’s breast had become entirely grey, only 
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the cheeks retaining the chrome colour; that by the middle of December 
there was every indication that the plumage of the former winter would be 
renewed. On the other hand, Captain Perreau tells us that the young male 
(which was ultimately killed by the adult male) also changed colour in 
December, and this 1 cannot confirm because I have made careful enquiries 
and, as lately as the 31st March it’s present owner has informed me that there 
is no indication of any change.” 

44 I am hoping that this matter may still be cleared up beyond any possibility 
of doubt, because Captain Perreau has just returned to India and will bo able 
to obtain a series of skins, and on the other hand, I hope to be able to keep an 
eye on the birds which were bred in my aviary and record any change.” 

I hope he has been more successful with his records than 1 with my skins. 
As to my young bird, I find tho following note about it’s decease:—“Found 
dead in a box, probably worried by old cock, no mistake as to which it is, 
little yellow showing, bib not quite developed, back and head less so.” 

He also gives the size of the eggs as being 72 ram. by f>3 mm., and mentions 
the female ** with her yellow cheeks and richly coloured and striated wings.” 

Cinnamons do not visit us here even in winter, worse luck, we get P. 
domeaticus, var. ind, instead, and he seems to increase every year. 1 spent 
two “ ten-days” further up the hill this year. I got no skins. I plead laziness 
with extenuating circumstances. At tho first place they were rare and only met 
with when they were safe. There was no yellow on those I saw. In the 
second place (Kajiar) they were extremely common but—there was a “ week” 
oo. Afternoons and evenings were occupied and I rather begrudged giving up 
even a part of my mornings to skinning. Also a gun attraots more attention 
than a couple of 44 dropnets ” and a small spring-net. I had not meant to do 
any trapping at all, but waB rather glad to find the mornings free and still 
more glad that I had the above nets, not that they did much good for what 
I specially desired, black and yellow Grosbeaks and Cinnamons. I spent 
three mornings at the latter in a place that had been used by transport mules 
at the start of the " Camp,” and which simply swarmed with these sparrows. 
They were uncommonly cheeky and tame, but would have nothing to do with 
my nets. I saw only two with yellow, old cocks, both had nests close with 
young. They were practically in sight all the time ; the yellow was not over 
bright aud was confined to the cheeks or may be sides of the neck. I saw 
hens (and cocks too for that matter), feeding young at a distance that any 
yellow even of the palest ashy would have been easily discernible even without 
glasses. 

I met with a few in Dalhousie on the way through, some with nests in the 
houses I visited. No yellow except on one cock, which was coloured like the 
Kajiar yellow cocks* 

Oates describes the hen os having the whole lower plumage pale ashy 
yellow. He describes the cock of F. rutilona as only differing from that of 
/oinnamomtM in having "the cheeks and ear-coverts pure white and the 



988 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY , Vol XtX. 


lower plumage asliy~whito without a trace of yellow” He continues “the 
females of the two species are indistinguishable,” 

In my birds the ear-coverts and cheeks of the cocks “ out of colour ” were 
ashy white rather than pure white and the lower plumage of the hens (especi¬ 
ally the upper parts of it if I remember rightly) deserved (when in colour) a 
higher attribute tu the yellow than pale ashy. I have a kind of recollection 
that my Chitral hens were distinctly yellow underneath, hut one cannot count 
much on memory for so many years back, unless the reminiscence is bucked 
by some special reason. Bright “ reds ” in the cook often find their counter¬ 
part in yellows in the hen, but surely it seems curious (with passerine birds) 
that, such a dingy colour as ashy grey (in the cock) should be replaced by pale 
ashy yellow (in the hen). I own to not having seen P rutilam , alive or 
dead. 

This is a good deal longer than I intended, but I hope that colour theorists 
at any rate will find something of interest in it, 

O. A. PBUREAU, Oait., pjbjs. 

Bakloh, Pun,iA n, 80$ August 1909. 


No. XV—THE NESTING- OF A FEW SOMEWHAT RARE 
BIRDS NEAR MHOW. 

The Indian Pitta (Pitta brachyura)— When going down the ghats, near 
Mhow, in July 1908, 1 came on this beautiful bird. I knew, thoreforc.it 
must bo breeding and I determined to find its nest, J had an idea that this 
was located low down in brushwood. It was not, however, till June 1909,that 
t proved successful, My happy hunting ground is a bit of level ground, very 
glade like in appearance, at the bottom of the ghats, tallish trees, slight 
undergrowth but not sufficient to impede one’s view early in the monsoon, but 
later very rank and thick. The Pitta is a very shy bird and does not give ono 
much time to watch him. I knew there w r ere a certain number in this parti¬ 
cular locality, as 1 had seen them flitting about, but how many pairs there 
wore I never could settle. 

My method of birds’ nesting is to mark down the nests while being built, 
I know more or less when the season of the various birds come round. I then 
iratoh them, If nesting ono very soon spots it by watohiug, it is not long before 
the nest is betrayed. I have pursued this system with marked success. The 
great advantage of it is that one gets fresh clutches. 

It was my intention to follow this practice with the Pittas. I visited my 
happy hunting ground on two consecutive Sundays early in June, and me^with 
success. On these occasions, I left the Pittas alone, as I fancied they did not 
breed till July. On the 27th June, having collected eggs from several nests, 
marked down the previous Sunday, I turned my attention to the Pitta, and 
told my orderly, who accompanied me to keep a sharp look-out. I had not 
proceeded very far when I saw an untidy mass of twigs on the fork of a teak 
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tree, with absolutely no concealment, about 12 feot of! the ground. 1 did not 
think much about it, but as it wan so accessible, I told my orderly to go up and 
investigate. To my intense pleasure and surprise, as he began to climb, out 
flow a Pitta, and my search was rewarded. The nost contained G partially incu¬ 
bated eggs. I had the nest taken down and examined it. First, a mass of 
sticks is collected forming a foundation, on this the nest proper is built up. 
It is compact and domed, oval in shape, with the entrance at one side. All the 
material is welded together, skeleton loaves being largely employed. The in¬ 
terior is neatly finished off and lined with roots, grass and such like. The whole 
structure is about the size of a man’s head and placed, as those were that I 
found, on a bate fork, they are not difficult to sec. On the same day, my 
orderly found another nest, similarly situated, but some SO feet up. This also 
oontaiuod 6 partially incubated eggs. On the 4th July, 1 found two mote nests 
containing S and 4 eggs, respectively, which I left ; while on the 11th July, 

J got f> eggs from them, and found another containing young, and another, 
I think, being built. The lion sits close and only moves when the climber 
approaches. The nest really looks like a collection of old sticks, and does not 
give one the impression of being in use. I am recording this rather fully, 
as the record in “ Nests and Kggs ” is mo different. Possibly the bird’s habits 
differ in accordance with locality. 

The Brown Flycatcher (Alxeonux latirostri»\ —The breeding of this bird 
has been reported before from Mhow. I only write to confirm its occurrence. 
I ^ound it very common on the ghats and discovered its nest by luck. I was 
watching a Southern Yellow Pit ( Machlolophan haphnotm) building, when 
a little brown bird flow over me and settled on a bough, on noticing it. T found 
it was building. Once the bird’s habits are known, the discovery of the nest is 
easy. It is usually situated some 20 or more f«ot from tne ground, being com¬ 
pact and e up-shaped, a typical flycatcher’s nest. Four eggs seem to be the 
complement. I took nests on tho 20th and *7th June and 11th July. 

The Black IUtnttnc; {Melophua melanicteruti.)—Vmy common on the 
ghats, but I did not got many nests, as 1 looked in the wrong places. 1 
seldom came on this bird building, it affects two sites, one well concealed 
under leaves and grass, the other unconcealed alongside loads, in steep cuttings. 
When I discovered the latter faot, it was too late, for though I found many 
nests, the young were there or had flown. 

The Cuckoo (Cuculus canoru*).—l have already reported that the Cuckoo 
is very common on the ghats hore during the monsoon. I had the pleasure 
of getting an egg this year from the nest of the Black Bunting (Aielophun 
melanicterw), on the iiith June, I found this bird building, Tho nest was 
well concealed among some dry leaves on the ground. I visited the nest 
again on the 20th, when I found it contained one Bunting’s egg and one of the 
Cuckoo. 

The Paradise Flycatcher (Terpnphons patadld).— I found several 
nests of this beautiful flycatcher. I fancy if I had laid myself out I could 
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have found many more. Mont nests were withiu hand reach. I saw no birds 
in white plumage. 

Thk Painted Sand-Grouse (Pteroeles faeciatue).— I found a nest with 
3 fresh eggs, which unfortunately got broken, on the 17th February 1900, in 
some forest land. No nest to speak of. 

The Large Grey-Headed Fishing Eagle (Polioaelu* ichthyaetun).—On 
the 23rd October, I saw a pair of these birds on a very large jhil, some 30 
miles from this. 1 hey were very noisy, which attracted my attention. I 
noticed they were building and Baw them “ in copula.” The nest was 
placed on th© very top of a fairly large tamarind tree, on a small island. I 
did not go up to it, but from below it appeared to be a huge massive platform 
of sticks. I sent my orderly out on the 7th November, when he obtained 3 
beautifully fresh eggs. He told me the birds were very bold, that ho had to 
take up a man with a long stick to ward off their attacks. This is the only occa. 
sion I have noticed these birds round here. 

R. M. BETHAM. Lieut.-Ool., 

The 101st Grenadiers, 

Mhow, C J., 9 th November 1909, 

No. XVI.—BIRDS’ NESTING IN GARHWAL. 

The following notes of some nests obtained at the snows this year may be 
of interest to some of your readers. 

Tiie Snow Partridge [Lerwa nivicola ).—I found four nests during June at 
between thirteen and fourteen thousand feet; five appear to be the full clutch, 
and eggs were hard-set by the end of J une, newly hatched chicks being seen 
early in July. The nests were all placed under overhanging ledges and were 
pretty well lined with moss and leaves ; they are well concealed and the bird 
sits very close, but the cock-bird rather gives away the nest by calling and 
strutting about in its vioinity, however they take a lot of finding even then. 
The eggs are decidedly large for the size of the bird, measuring 2*2 by 1*43 on 
an average. In the “ Birds of India ** the ground colour is given as white ; but 
cut of 13 eggs there is only one that can be described as white, the ground 
colour in all the others being a pale cafe^auJait, and they are rather sparingly 
speckled and spotted all over with reddish brown, much resembling (except in 
being narrower) some eggs of the Koldaas pheasant. 

Tub White-winged Grosbeak (Pyonoramphue carnetpes). Several pairs of 
these birds were first observed at about eleven thousand feet, and they gradually 
moved up to fourteen thousand and there we marked down two nests and got 
three fresh eggs from each on June 28. One nest was in a birch about 
fifteen feet up, and the other about six feet up in tall bushes of juniper. 
Both nests were precisely similar and very curiously made, there being a 
sort of outer fence of prickly twigs, then twisted grass and the taper lining 
being entirely composed of strips of juniper bark. They were very wary and 
took a long time building. I first saw the females carrying grass on June 11 
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I believe these birds have been found breeding at Kohat by Mr. Whitehead, 
but I do not think they have been recorded from these parts bcfoie. The 
eggs measure 1 inch by *7 and are greenish grey, spotted and scrawled with 
purplish black and with pale purplish markings. 

Wall Creeper ( Tichodroma muraria ).—I found a nest in a boulder cliff at 
twelve thousand feot, but they were feeding young on June 12, and the young 
birds left tho nest on Juno 27, when I secured one of them. The nest was 
nearly two feet inside wedged between two boulders and was a pad of wool 
and hair and grass. 

The Red-headed Bullfinch (Pyrrhnla erythrocephala) —One neat was 
taken at about twelve thousand feot, it was placed ton feet up in a small tree 
and was made of thin twigs and beard moss (Usnea barbata) and lined with 
rather coarse roots. There were four fresh eggs on August 28, they 
measure *81 by *f>6 and are a very pale greenish white, marked chiefly at the 
larger end with pale purple and dark reddish brown. These eggs differ from 
those of the European bullfinch in being very much paler in ground colour, 
and eggs of Pyrrhnla aurantiaca , taken by Col. Ward in Kashmir, arc pure 
white in ground colour and arc very sparingly marked with reddish brown. 

The Orange-harked Willow Warbler ( Phylloecopus pulcher ).—This bird 
was fairly common at thirteen thousand feet, but many nests were destroyed by 
some bird or animal and only two clutches were secured. In one of these 
clutches three eggs were unspotted white and the fourth had one single blotch 
of pale brown only, so it would seem that pulcher occasionally lays white 
eggs ; all I have seen before were spotted with red. I have recorded this bird 
as nesting before, up the Bhaginithi Valley. 

Pink-browed Rose-Finch. (Propatser rhodachroue ).—Several nests were 
taken at twelvo thousand feet in the latter half of August; they were placed 
low down in bushes and made of moss and dry grass and lined with hair. The 
eggs are rather a dark blue with a few black spots and occasional hair lines. I 
found the Himalayan Ruby*throat (Calliope pectoralU ) and tho Blue-fronted 
Redstart (Ruticilla frontalie) breeding freely at twelvo thousand feet and up¬ 
wards in the Niti Valley, and saw numbers of their nests. In u Nests and 
Eggs of Indian Birds ” the oggs of these birds, both of which breed in 
precisely similar localities, appear to have got transposed ; it is Calliope that lays 
the greenish blue eggs and Ruticilla frotUalie the salmon-buff egg, Calliope lays 
sometimes unspotted eggs and sometimes faintly spotted with pale red, its nest 
is usually domed and is made entirely of dry grass. I only once saw a few 
burhel hairs used. Ruticilla builds with moss and grass and lines thickly with 
hair and wool. I waB unable to secure the eggs of Orandula owHcolor, though 
I am inclined to think they were commencing to pair towards the end of June. 
They moved up to over sixteen thousand feet, and there we twice saw a 
female apparently prospecting under rocks, but I liad to leave those parts. 


JBOUKOTE, 2 Oth October 1909. 


8. L. WHYMPER, 
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No, XVIL~~BREEDING OF THE MASKED WAGTAIL 
{MOTACILtA PERSON AT A) IN KASHMIR. 

In his list of bird* of the Province of Kashmir, Col. Ward remarks on page 
723, vol. xvii, No. 3, of the Society’s Journal, that this bird breeds at elevations 
of about 6,000 ft. to 9,000 ft. in Kashmir, and probably in Baltistan. In the 2nd 
edition of (i Hume’s Nests and Eggs of Indian Birds,” it is recorded that Major 
Wardlaw Ramsay found the bird breeding in Afghanistan throughout May and 
June,and mention is made of ono of the nests he found being placed in arectn 
under a large tdone near the edge of the water, and again in Cafes’ •* Fauna of 
British India ” ; it is stated that tho eggs have not boon described. It seems, 
therefore, worth my recording that last year (1908), towards the end of June. 
I found a pair of these birds building close to my tents at Aroo, in the Siddav 
Valley, Kashmir, elevation 9,t)00 foot. After watching the birds carrying away 
bits of grass, etc.. I discovered the newly commenced neat in a ' kulmanch * 
( Viburnum fatans) bush about two feet above the ground, and 100 yards or so 
away from water. The bush was isolated with open ground all round and over 
and over again J saw the birds fly into it, while tho building was in progress. 
Before I left the camp, only one egg had been laid, so leaving it I later on sent 
for the nest which then contained 5 eggs. Tho nest was a fairly deep cup 
built of grass roots for a foundation ami thoroughly well padded inside with 
hair wool and bits of cotton, etc., picked up round tho camp The eggs arc 
very freely speckled with small dusky spots ; especially so at the larger end. 

2 0th September 1909. L. L. FENTON, Ooi.» 

No. XVIII.—A NOTE ON THE NESTING OF THE HESRA 
SPARROW HAWK {ACC J PITER VIRGA TVS) AND 
THE ANDAMAN NIGHTJAR (CA P1UMULGUS 
ANDAMANICUS) IN THE ANDAMANS. 

i 1 Ouse crows not having yet been sentenced to transportation, an untidy 
collection of sticks in the fork of a rain tree, although overhanging a road' 
to a small village, attracted my attention early in March this year, it contained 
nothing, but was noted for future inspection. On the 21st March I visited 
the spot again and found it contained two fresh eggs of the Besra Sparrow 
Hawk, thinking thin web probably the full complement for the Andamans, as 
birds who should know better often play this trick on collectors hero, I took 
them, but secured another egg in the nest on the 25th, my first piece of good 
fortune. 

The jungle round her© was a favourite hunting ground of mine,atfd 1 had 
placed nesting boxes for the Audaman Shama in it. I had also noted another 
stick nest in a rain tree not 100 yards away from the nest I had taken tbe 
Sparrow Hawk’s eggs from, and it was during one of my subsequent visits that 
I found my little pair of Hawks were repairing this old home of theirs from 
which 1 subsequently (28th April) took four eggs slightly incubated. 





JoifUN, Bombay Nat. Hist. Soo. 
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Tttiu Ibis-bill (Ibidorhynohm strutherm) 

A. Neat and Eggs. 

B. Bird sitting orx Nest. 
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The pluck of tlie«e little hawks in defence of their nest is wonderful, as, they 
swoop down on the marauder and once one struck my “ topee ”, as I was 
watching the man at the nest, both male and female taking part in the attack ; 
but they also liavo patience, as thin pair returned to their first nest and hatched 
out their brood on the 14th June. 

Three weeks to a month may therefore be taken as the length of time wild 
birds take to produce another sitting of eggs if the first sitting is taken and 
the following notes on the nesting of the Nightjar (CajmmuJgua andavmnicus) 
appear to substantiate this. Two fresh eggs, laid on the ground as usual, 
taken on the 4th February 1907, and from a spot not a yard away, two more 
fresh eggs taken on the 2fith February 1907. 

Eggs from another pair were taken on the Otli March 1907, and again from 
a spot about two yards away, two more eggs slightly incubated on the 30th 
March 1907. 

In 1908 I obtained two more’ clutches from the above first pair of birds oa 
practically the same spot at an interval of about three weeks, but neither of 
those pair ever made an attempt at a third brood. 1 never visited the place this 
year, and I hope both pairs have raised their young in peace. 

P. F. WICKHAM. 

Pout Blair, Andaman R 
August 1909. 

No. XIX.- NOTE ON INGLIS’8 BUS IT QUAIL {MICROPEEDIX 
INCH SI GRANT). 

To prevent any misunderstanding and to give honour where honour is due, I 
must state that the above bird was first obtained by my friend Mr. A. M. 
Primrose, unless the old skin in the British Museum is the same species. He 
sent me a pair of skins and then he and I together collected a series during a 
visit I paid him ; an account of the shooting of the same was published in the 
Journal, at page 3 of this Volume. 

CHA8. M. INGL1S. 

Bauhownie Factory, La hew a Serai y.o., 

23rd Augmt 1909. 

No. XX.—NESTING OF THE IBIS BILL (IBIDQRHYNCRUS 
S1 RUTtlEUSl). 

(With a Plate,) 

In 1906 t obtained one nest of this bird at Gyantae ami a note regarding it 
appeared in the journal, This year I found several nests but with one except 
tion they were just hatching and I was unable to take the eggs. The accom¬ 
panying photographs show the bird sitting on the nest and the neat with the 
J8 
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four eggs, The neat is made of small smooth fiat atones and is situated on 
the stony track at the side of tho river. These photographs were taken at 
Gyantse (IB,100 ft.) on the 21st May this year. I also obtained a nest in the 
Chumbi valley on tho 18th May at an altitude of about 11,000 ft. 

Gyantse, Tibet, June 1909. F. M. BAILEY. 

[The printers in reproducing the above photographs have lightened the background 
behind the bird sitting on the nest, thus making the bird more oonHjucuous. Tin tho original 
negative it was only with the greatest difficulty that tho bird could bo discovered, so 
wonderfully did it and its nest amalgamate with its surroundings.—Em.] 


No. XXI.—THE SNIPE-BILLED GODWTT. 

In “ The Ibis ” for July 1909 Mr. H. E. Dresser records the occurrence of 
the Pseudoscolopax tacyanowekii ( Macrorhamphus wmipahnatm , The Snipe-billed 
Godwit of the u Fauna of British India ”) in Western Siberia. Two birds, a 
male and female, were shot on 25th May 1908 " not far from Sara in tho valley 
of the Irtysh, Tobolsk Government.” Tho birds came into tho hands of a 
correspondent of Mr. S. A. Buturlin, who skinned them and in the oviduct of 
the female found a fully coloured egg ready for laying. The bird was first 
'described by Blyth in 1848 from a specimen obtained in the Calcutta Market, 


No. XXII.—SECOND OCCURRENCE OF THE SNIPE-BILLED 
GODWIT IN ASSAM. 

It is a good many years since I first recorded the occurrence of Macrorham- 
phus semipalmatu « in Assam but, until a few days ago when a small flock of 
four were seen in Shillong, there has been no further record. This flock 
appears to have been seen by two or three sportsmen in Shillong and finally 
Major Wilson of the 8th Goorkhas, hearing about them, went in pursuit and 
coming across a pair shot one, fragments of which he was good enough to 
send on to me. These and Major Wilson's description sufficed to enable me 
to identify the bird as Maororhamphu* emipalmatue , the Snipe-billed Godwit. 
Within Indian limits this Godwit appears only as a rare straggler, as a rule 
in pairs or very small flocks but often singly. It may however be more or 
less frequently overlooked though its conspicuously long bill combined with 
its otherwise godwit like appearance would attract the attention of most 
sportsmen interested in Field Ornithology. 

Very little is known about the habits of this rare wader and its nidification 
is also practically unknown though I possess a reputed pair of eggs taken by a 
Japanese collector in Manchuria. Major Wilson describes its note as very 
similar to that of the common Godwits. 

E* C. STUART BAKER. 

Shillonu, 24$ October 1909. 
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No. XX1I1.-OCCURRENCE OF THE LESSEE FLORICAN OR 
LIKH (SYPHEOT18 AUR1TA) OUT OF SEASON. 

On rcadiug Miscellaneous Note (XII*) in Volume XIX, No. 1, of the Society’s 
Journal, I have been led to record this note about the occurrence of florican, 
which, I did riot at first think worth mentioning, an there is nothing very un- 
usual in finding florican—stragglers of course—at other times than in the rains. 

Last year I stopped at Wadhwan in Kathiavnd on my way to Muhableshvar 
and on the 1st November Mr, Strip, the Principal of the Girasin School, 
Wadhwan, very kindly took me out black-buck shooting. 1 was stalking a 
Chinkara* which lmd sat down in a cotton field and could not be seen and 
was walking alongside a bullock-can going in the usual narrowing circle, while 
my son Vijayanijji was walking through the next cotton field. Just as ho got 
to the end of the field, to a patch of long green grass growing in a little 
depression in the ground, ho put tip three florican, a female and two young 
birds. We marked them flown where they settled and then, with some beat¬ 
ers, walked very carefully several times over this ground, but the florican 
would not get up again. On returning to rhe* spot where the birds bad been 
flushed originally, I put up the female again and shot it but could not find the 
two smaller birds anywhere. Wo therefore gave up the search for them and 
went on after black-buck. After going about three miles we came across 
another florican, also a young bird, which 1 got, so that we saw on that day 
four florican and bagged two. 

1 shot also a female florican at Kas in the Saturn district on the 21st 
November 1908 tjuite close to the Kas Bungalow overlooking the Lake. 

When florican are met with out of season, they are generally taken to bo 
females. This, I think, is duo to the change in the plumage of the cock birds, 
which exactly resembles that of the hens, when the cocks have cast, off their 
wedding costume, which they only put on in the brooding seuson. 

Bium, 2M September VM\ E. K. 

No. XXIV.—LATE BREEDING OF THE INDIAN LITTLE 
GREBE (.PODJCIPES ALMPLNN1S). 

To-day I took a nest of the Indian Little Grebe which contained four 
perfectly fresh eggs. The female which was on the nest was in breeding 
plumage but other birds in the same piece of water had assumed the cold 
weather garb. 

CHAS. M. INGLIS. 

Baghowniis Factory, JLahrria »Sekat P.O., 

23rd Ootobaf 1909. 

♦ ‘‘ Ghink^^rt^ ,, ( ) ia I believe a mfcuomor for “ Chhinkdra ’ ( TtHBHI ) as the 

little Gasello is called in these parts, the latter name tomg derived from the sneeze like 

sound which it utters whou alarmed; 4 *cbliink ” ( fiNFi ) meaning a snoeae. It is also 
called "£alpuuobhf( Horan*’ or blackmailed deer and “ Hu tad id Hanm ” or rod deor on 
account of its fawn colour. 
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No. XXV*—INTELLIGENCE IN BIRDS* 

In recording instances of 11 maternal Holicitudo ” and tho “ injury feigning 
habit in birds 1 ’ of various kinds 1, for one, must confess that I never thought of 
ascribing the action of the birds/to anything but instinct and it never struck 
me, to watch more closely, to see if reason played any part, as Mr. Dewar 
appears to have done. 

However, whethor tho injury feigning habit, is due to instinct or intelli¬ 
gence, I leave to men more capable of passing opinions on the subjeot than 
myself to solve the problem, but that in other matters, birds show a 
tolerable amount of intelligence, I do not think there can be much doubt, 
and a couple of instances, which have come under my personal notice, may 
be of interest. 

The first case is that of a King Crow. I was waiting near the Wazirabad 
Railway Station, in the Punjab, for a very dark and large Peregrine Falcon* 
that I had noticed pass that way on three successive days, with my nets and 
nooses and hoping it would pass again that day, and while sitting on a stone, 
I watched a flock of mynahs, turning up leaves for wormH, wl/ilo on the 
telegraph wires above, sat a couple of King-Crows, a Roller and a Hoopoe. 
One of the mynahs, finally got a huge earth worm out, and the one next to it, 
promptly made for it to take away the tit-bit. Suddenly there was heard, 
close overhead the double note fcitu” twice repeated of a “ sbikra” ( A . budim). 
The mynahs and hoopoe, wore oil like a shot for the nearest troe, leaving the 
worm behind, when down came the King-Crow and secured the prize. I have 
frequently hoard the King-Crow give this call and tho imitation is simply 
perfect, but never before nor since, huvo I known one to make such use of his 
powers of mimicry. 

The second instance is that of a Peregrine Falcon. 1 was after duck, in a 
narrow water channel with a caste of peiegiines and we had been vainly 
trying to put up a gad wall. It had origi» ally been flushed from a pond some 
distance away and taken refuge from the two peregrines, which were in hot 
pursuit, in this water out, about 8 ft. wide, with sloping grassy banks. In vain 
we threw bricks and mud at it, but it would not leave the water, and if it did, it 
was only to fly ten yards or so, and drop in again the moment the falcons got 
near. Up and down that out we wont for about ten minutes, or more, till the 
duok took to diving, and as the little head appeared close to the edge, one of 
the faloons would make a dart for it, but ouly to find it gone, when* she got 
there. Both falcons bad given up “ waiting on, ” and were now seated on the 
bank, close to the water’s edge, but flew the moment the head appeared and 
made for it. The water was fairly dear and the duck quite visible when near 
the surface, and as it passed under one of the falcons, she ran along the edge 
beside it, not attempting to fly, and as the beak came up. in among a lofc^pf 
grass, out shot a daw and grabbed it. I expected tbe duck to pull the falcon 
into the water, but she seemed to have provided for this contingency, and had 
a firm hold of the grass with her other foot. This feat struck me as having 
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been well worked out, and she must have said to herself, after 10 minutes of 
vainly darting too and fro. “ This is a poor sort of game, and eaoh time I get 
near enough to make n grab, the beastly thing disappears under water, and 
where 1 dare not go, and now here it comes, making straight for this grassy bit, 
where 1 have already had half a dozen shots at it. but it seems to see me in 
time to get out of the way, so lot mo sec if I can do better by keeping to 
tho ground and grabbing the head the moment it shows above the water, if 
near enough to the bank, as it generally is.’* 

What appears to mo to bo a ease of very deep reasoning on the part of a 
Golden Eagle (I. ahrj/tartm) was brought to my notice only a short time 
ago. 

I took a half fledged eyas* from the nest in the middle of d une last. On 
tho 16th of July she had her first fly or rather a very poor attempt at one. 
but once having half flown, half tumbled out of the nest, I made for her, on 
a tree, she was always experimenting, and with the help of a strong breeze, got 
in some quite long flights, before the end of the month, till one day X lost all 
trace of her, Boeing no signs of her the next day, 1 went up tho hi 1 to some 
cliffs, some 2 to ’>,000 feet above my bungalow, and was soon attracted t>y her 
call, and when I got round the spur, to my horror, I found hor with 
two wild ones and presumably her parents, which flew oil as 1 approached. 
Off sh i went with them and after vainly chasing them from ridge to ridge, 
I was on tho point of giving up tho job of getting her back as hopeless, but 
I had fortunately taken my gun with mo to shoot her, a crow to call her with. 
en route , and as a last resort, thought I'd try peppering them, to get 
them away from her, for they always circled round whero slio sat. X got to 
within 50 yards or so of her and waited behind a rock, and as they passed 
overhead 1 gave them a charge eaoh, and both went off very much faster than 
mino could follow, and as noon as they were gone, mine came down to me, 
without any troublo. Since then, my bird was once away for fi days and 
came back of her own accord, closely pursued by tho wild ones giving her a 
very poor time of it. 

T keep her always loose, but now she hardly dares to leave the bungalow, and 
if Bhe soars up to any height, she will suddenly bo seen to drop, with closed 
wings and make straight for the bungalow, and two spooks dropping from the 
heavens after her. On one occasion, one of them caught her up and gave her 
a very nasty whack and sent feathers flying in all directions. 

Only a fortnight ago, these very birds did their best to entice mine away, so 
why this sudden change in behaviour towards her now V Could they possibly 
connect the charge of shot, they each got into them, with her ? This is the 
only explanation I can give, strange as it seems, and if this is the case, their 
reasoning is certainly very sound. The jesses and bells could not be the 
reason, as she bad them on when she first went off with them. 

Then again her returning to the bungalow, after being away for 6 days and 
when in trouble with her parents, to my mind shows a certain amount of 
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reasoning power. Her natural impulse was to go off either with her parents or 
on her own and enjoy to the full her newly acquired powers of flight, and 
hunt for herself, but when she found she could not catch any thing, and more, 
over got badly knocked about by her parents and was not so strong on the'wing 
as she thought herself, she decided to return to the placo where she had never 
gone to bed hungry, nor been ill-treated. Surely this shows a certain amount 
of intelligence 4 She knows my dogs and says nothing to them, but let a 
stranger dog appear and 1 have some difficulty in keeping her from going for it. 
and so long as the dog is in view, she docs nothing but bait. 

When first I taught her to come to the lure and gave her food on the 
ground, 1 had to bo very cautious in all my dealings with her, and once she 
got her talons into her prey, I had to be very careful how I approached, for 
one foot invariably shot out and grabbed my gauntlet, while the 
other held on to the crow. She seemingly feared ray taking it away 
from her and resented my even coming near. Now she permits me to handle 
her freoly, even when feeding, and in the case of a bird, allows mo to help her 
pluck the feathers and twist it and turn it about for her. It was instinct that 
first taught her to protect her property, and J took a photograph to show the 
way sho covered up her food with her wings, and I hope to get another one 
taken as soon as possible to show the difference in her demeanour now when 
feeding. She must have reasoned it out and said to herself “ There is no point 
about my hiding my food from this man, he does not try to take it from me, 
and moreover helps me to pluck the feathers, so I will let him handle my prey.” 
Crows mobbing an eagle, generally take good care to keep well above him, but 
the moment the eagle happens to get above them, they very soon make tracks 
for the nearest scrub. Of course 1 allude to the hunting eagles, such as the 
Golden, the Bonellis or the various species of hpizaeti and not to the 
Imperial and Tawny and other carrion feeders which conhl not catch a crow 
under any circumstances. The crows know they are perfectly safe while above 
the eagle and moreover can rise as quick, if not quicker than he can. They 
would not dare to mob a peregrine falcon out in the open. 

If any body wishes to try the experiment, go to a place near any river 
where crows are iu the habit of roosting, and watch the place 3 or 4 days iu 
succession. The mornont an eagle comes along, and Bonellis eagles, frequently 
pay late visits to tlieso corvine colonies, up will rise hundreds of them and 
mob him. A Peregrine comes along later and every crow will go belter skelter 
for all he is worth. Yet why V Both are enemies and both have come there 
for the same purpose, viz., to catch a crow for his dinner, so why not 
run from both, or attaok both? Is it instinct that has taught them, that 
one is much heavier and slower in rising than the other, and they can 
afford to play tricks with the one, which they would not dare with the 
other? 

An eagle that has come down to a bait without the slightest hesitation the 
first time, and been caught in a net and escaped, will never be so caught again 
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in a hurry. This was the case with a Hodgson’s Hawk Eagle (8. mpeti*n$f*) I 
caught in Kashmir, I knew him well by .his wanting a crest and one wing 
feather The former was noticed while sitting and the latter when flying 
and he was always to be found in a deodar forest near my camp. The very 
first day 1 saw him, I caught hirn within 2 minutes of putting up my net and a 
pigeon behind it, but he escaped out of my hand shortly after. From that 
time on I tried him with nets and nooses, with fowls, doves, chikor and even 
an irresistible rat, but all to uo purpose, and nothing would induce him to 
eorne again. One evening, however, I watche d where he roosted for the night, 
and before it was light next morning I had gone and set my nooses, with a rat 
as the bait, and hid in a cave close at hand. As soon as it was sufficiently light 
to see, he came down without hesitation and was caught. 

It was instinct that led to his capture in the first instance and in the last— 
a natural impulse, when hungry, to pounce on anything, more especially so, 
when that thing appeared in difficulties and unable to fly or get away ; but it 
looks very like reason that kept him from coining, the dozen or so other times, 
I tried for him. Sometimes he flew away as soon as I began putting up my 
nooses or net, even a couple of hundred yards away, and at other times, he 
simply sat on, but would not come down. When he saw me put up the net, 
he said to himself:— (i Oh, thero ho is again at his old game, but I have been 
there once, and never again”. 

On the last occasion, he bad not seen mo and came down at once. Some 
birds show much more intelligence than others, I have known falcons to 
come down full speed and pull up dead at the net and go to one side, or over 
it, but would not go into it, whereas a pair of red-headed merlins {Ac. chi- 
qutra) on one ooeasion, actually seemed bent on being caught. The net had 
been put up a little too taut and would not give or fall, and first the tiercel 
came down, hit up against the net and fell back on to the ground ; then he 
made another attempt with the same result. In the meantime, the female 
came down and fared no better, but the net gave a little this time, and the 
sticks supporting it bent slightly. Then they both ran at it, to get to the 
quail on the other side, got their heads through the meshes and strained 
and pulled and fluttered, but would not give up, till finally tho sticks fell 
and both were caught. A sparrow hawk (Accijriler mtux) I once caught in a net 
over a quail, got out of a hole in (he net, just as I got up to him, but came 
down aguin 20 minutes later, for a sparrow, within 30 yards of where 
he had been caught before, into the same net, but did not get off that 
time. 

The irresistible impulse of going for anything in difficulties, I should 
say was instinctive, but not to go for it, or pull up the moment the not is 
spotted as something suspicious and to be avoided, 1 can only put down to 
reason* 

I do not wish to appear dogmatic, and only give these instances and my 
theories, for what they are worth 
29 
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If I am wrong, I shall be only too glad to be put right, and am quite open 
to conviction, but so far I must admit that I still stick to my own opinion 
that birds and beasts show much more intelligence and reasoning power than 
we give them credit for. 

C. H. DONALD, 

Bubhahir State, Simla Dim., 20*fc September t909. 

No. XXVI.—EXTENSION OF THE HABITAT OF THE SAND 
SNAKE (EEYX JACULUS ). 

Major O. A, Smith, among other snakes collected in Jheium, has sent me 
a single small specimen of the Sand Snake (Krya? jaculun). This widely 
distributed species is reported by Boulenger (Cat. Vol. 1, p. 126) from the 
Ionian Islands and Greece in the West, Northern Africa, South West and 
Central Asia as far North as Turkestan, to the Western Afghan Boundary. 
Dr. Animndale has also recorded it from Seistan (Mem. As. Soc. Bengal, Vol. 1. 
No. 10, p. 200). As far as I am aware, it has never been reported farther 
east, so that its occurrence in the Indus Basin is a considerable extension of 
its previously known zone of distribution. It appears to me extremely likely 
that it has been encountered in the Indus Basin before, but taken for its 
common Indian relative E. conicut, but the sharp rostral transverse ridge, 
which is not soon in conlcus is very distinct in this specimen. There are 
9 quite smooth scales between the eyes, and the costals number at a point two 
heads-lengths behind the head 46, at midbody 52, and two heads'lengths before 
the vent 30. The ventrals are 189, and the subcaudals 30 of which the am 
terior 24 are entire. 7 be anal shield is entire and narrower than the ven 
trals (about two-thirds). 

F. WALL, c\M.z.s., Major, j.m.b. 

Chitral, 15th October 1909. 

No. XXVII.—A SECOND SPECIMEN OF THE SNAKE OLWODON 
ERYTBEOGASTEE FBOM THE EASTERN HIMALAYAS. 

In 1907° Mr. Boulenger described this species from a single specimen obtained 
at Nagarkote, Nepal (6,000 feet) which is now preserved in the Indian Museum, 
Calcutta. I have just received another specimen from Tindharia which must 
have been collected at an altitude below 2,800 feet, and as no figure appeared 
with the original description, I herewith attach outline drawings to show the 
cephalic lepidosis. 

I think there can be no doubt that this is the snake to which Dr. Giinther t 
refers which Hodgson obtained in Nepal and made coloured drawings of, which 
he presented to the British Museum. Dr. Gunther at first referred these to 
S. ovtolineatus, but subsequently expressed the opinion that they represented 
a species up to that time unknown. 

* Bsc. lad. Mub. Vol 1. pl.iii. f Rept. Brit. lad. 1864, p. 806. 
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My specimen agrees well with 
the type which I have examin¬ 
ed. The following features 
deserve special mention. The 
contain are 17 in the anterior 
and middle parts of the body, 
and decrease to 13 posteriorly, 
Tho absorption is effected 
thus—from 17 to 15 the 3rd 
and 4th rows above the vent- 
rals on the right side, and the 
4th and 5th on the left blend, 
and from 15 to 13 the 4th and 
5th coalesce. (In this respect 
this specimen differs from the 
type, in which the rows reduce 
t.o 15.) The ventrals are 165, 
anal divided, and subcaudals in 
57 pairs. There arc 7 supra- 
labials on both sidesjmd 1 think 
Mr. Boulengor would have been 
more correct if he had counted 
those shields as 7 in the type (not 6), for he records the temporals in the type as 
two, evidently taking the 6th supralabial for an inferior temporal. In my 
specimen the 6th supralabial fails to bolder the lip on the right side (as one 
sees sometimes in other species of Oliyodon and Simotee), and has a small portion 
detached on the right side. The temporal, too, 1 consider single as 1 do in the 
typo specimen. 

^ The dentition is peculiar. The maxilla supports 7 teeth on the left side, 
and 8 on the right of the usual syucrantorian type seen in Simotee and 
Oliyodon. There is a short edentulous space anteriorly. Tho palatine has 3 
teeth on the left side and 2 on the right situated in the middle. The pterygoid 
has a single very small tooth near the middle. The mandible has a short 
edentulous space anteiiorly, then 6 subequal teeth on the right side (5 on the 
left), then an edentulous interval followed by a single tooth. 

F. WALL, o.M.z.8., Major, i.m.s. 

OuiTKAL, 18$ November 1909. 

No. XXVIII.—A VARIETY OiTtHE COMMON COBRA 
(NA1A TRIPUDIANS) FROM OHiTRAL. 

On the 13th October a young cobra was brought in to me presenting 
characters of so distinctive a nature that I at first thought it claimed 
recognition as a variety distinct from any previously recorded. The first thing 
to attract attention is its colouration. Thus it is olive-brown completely 
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bunded with darker rings which are broader than the interspaces. The first 
band is below the neck, and this and (he second are black, the third blaokish 
brown, and the succeeding ones progressively lighter in colour, but remain 
apparent to the vent. On the belly, however, the hinder ones become less 
apparent, and are lost before the vent. There is no suspicion of any marks 
on the hood. I can find no differences in the lepidosis of this compared with 
variety iff pica, except in the scale rows. These, however, are very singular, 
numbering 19 at a point two heads-lcngtbs behind the head, 19 at midbody, 
and 15 at a point two beadadengbha before the vent.° The ventrals number 
195, and the subcaudals 69. 1 append a figure. 



F. WALL, C.M.Z.H., Major, jlmjs. 

Ohitral, \bth October 1909. 

No. XXIX.—THE SNAKES OF KASHMIR. 

During several visits to Kashmir I only came across four different kinds 
of snakes ; two poisonous and two harmless. Of the latter, one was the ordi¬ 
nary Okum an or llat Snake {Plya* mucosu #). The natives I questioned 
in the matter, called it simply samp, i.s., “ snake M : it seemed to have no 
other local name. I saw no very large ones, and they struck me as being 
of a somewhat darker colour than those I had seen in India. They were 
fairly common in the main Valley. The other non poisonous snake I have 
not as yet been able to identify, but as I have a bottled specimen 1 hope to 
do so in a short time. I may merely state here that the snake is of alepder 
make, about 18 inches in length and of a general ashy brown colour. I only 1 * 
found it in the Siddar Valley, above P&hlgdm at an elevation of about SjOnCK to 
9,0 >0'. My natives could give it no local name. 

The two venomous snakes were locally known as the Pohur and the ( Juno * 
respectively. 

The Pohur is the common Himalayan viper, Ancidrothn hima lay anus 
described by v ajor Wall, I.M.S., on pages 84 and 85 of his book on the Poisonous 
Terrestrial Snakes of India, and mentioned by Lawrence on page 55 of his 

•This specimen proves to be an exceptional one, for since writ in,*? the above I feuvs 
acquired tf more* in all of which the soils r, wa ore 21. Further in adult spearman* nil 
the b.«ndt are brawn, and sseia to grow less dlrinct with age. Ihave also examined 
two specimens of this variety in our Society's C ollection, one from Aden, the otter 
from Paroaui mr (N. W. Front ter). They cons ituie a variety of Boulanger a Cava, and 
the young agree with a epedmrn figured by Eichwold (Faun Chip* Cone, Plate XXI 
under the name Tomym aaetona,~~ F. VV. 
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book “ The Valley of Kashmir.*' 1 Lawrence remarks that the bite of the Pohvr 
like that of the Gfina* is said to be usually fatal. Colonel Unwin, whom Law* 
fence also quotes, believes the Po/mr to be deadly bnt is doubtful about the Guna s. 
Lawrence, on the other hand, states, that he lost one of hk surveyors, who 
was bitten by a Gums at Sonfimarg. The descriptions given by both those 
writers, are somowhat vague and meagre and Colonel Unwin has, I think, got 
rather mixed up in applying the local names to his snakes. What he refers to 
as the Pohur is, I am confident, the larger of the two poisonous snakes, which is 
locally called the Gdnun. Lawrence does not make the same mistake, but passes 
over Colonel Unwin’s without comment. Major WAiL^emarks in his book 
with regard to Pohur , that he knows of only one authentic record of a 
bite inflicted by this species. My own experience of it is as followsI found 
it at higher altitude than the Qthia* and far commoner. It simply swarmed in 
some localities; for instance at Bakhtaor beyond Kausilwdn on the Gilgit road ; 
an open and rather swampy plain just above the village was an especially favourite 
locality for them; also at Thaoba, the next village on the Kishengunga river; 
again atBuj Margin the Siddar Valley above Pshlgam,hardly a day passed 
without one or more being killed near my camp. I found them also in the Brin 
nala: in fact, I imagine they are to bo found on the slopes in almost every 
part of the valley, only some localities are favoured by them more than others. 
The first case I came across of a mau being bitten by a Pvhur was in the Erin 
nala. It was late in the evening when a man arrived at my camp for medicine. 
The man who was bitten, he stated, was unable to walk. Having no perman¬ 
ganate of potash with mo, I sent him some concentrated vinegar to rub into the 
wound. When I saw him the next morning I found he had been bitten in the 
foot.; his leg was much swollen with a ligature tied tight round it below the 
knees. The man wub evidently in groat pain, but said he was feeling herder 
than he did when he sent to me on the previous night. He had not made use 
of the vinegar, but on the advice of a Goo jar, he had applied a number of 
leeches all round the seat of the wound which had considerably relieved him. 
In a few days he had quite recovered. My next case was that of a Goojar, who 
managed to limp up to my oamp, in the Siddar Valley. There were the usual 
symptoms, but there was less swelling than in the first case. The wound was 
in the foot, the man having been bitten m the foot while cutting grass. I 
treated him with permanganate of potash sod he was all rig Lt again in a day 
or two. My worse case was that of a young fellow, who resided at Mundlan 
in the Bidder Valley. He was bitten in the ankle, and sent for me as soon as 
he reached home. I was with him in half an hour. His leg was much swollen 
he had tied a ligature above the wound, and his mother was bathing bis foot, 
with a native concoction of mud and some kino of herb. After washing the 
wound, I lanced it until the blood flowed freely and then applied the permanga¬ 
nate of potash* 'On the following morning, he was better and the neat day 
about again* A few days after this, while out shikaring a Goojar was brought 
to me. He had been bitten some days before, on the point of the thumb* 
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The usual swelling had disappeared but hie thumb was quite black, the bail 
being filled to bursting, with decomposed blood. He had never thought of 
lancing it. X did this and the permanganate of potash did the rest. 
His thumb was saved, but it looked very like: mortification when I first 
saw it. 

I made many inquiries, but never heard of a fatal result from a bite. The 
permanganate of potash treatment certainly had good results. The natives 
soon recognised this, even my shikari, who started by laughing at it, but all 
the same, was one of the many applicants for a supply of it, when I was 
leaving Kashmir. 

The so-called Gfinas or Ghanus of Kashmir is found at lower elevations as a 
rule than the Pohttr * It is a larger snake than the latter, of an ashy grey 
colour, with 25 to 26 scales in the middle of the body. There is, in a 
specimen I shot, some indistinct light brown markings at the back of the head. 
The 18 or 14 central scales on the back are unmarked ; then comes a line of 
the same Fght brown colour, on either side, all down the back and the scales 
extending from these coloured lines to the ventral scales, some six in number 
on either side, are all more or less marked with the same colour. All my speci¬ 
mens were too much damaged for me to fix the identity of the snake with any 
degree of certainty. A damaged skin, I possess, measures 27 inches in length. 
The head is oovared with small scales. As woll as I can judge from Major 
Wall’s description I think the snake must be Viper a lebetina. The natives 
declared that an old Gima 8 not Pohur as stated by Colonel Unwin, grew hairs 
on its head. I offered a large reward for a hairy specimen, but with no result! 
The natives state that the bite of a Gtinas is generally fatal. I never came 
across a case, but have no reason for doubting their word. 

L. L. FENTON. Lt.-Coi.. 

N. Devon, 30t& September 1909. 

No. XXX.—DO WILD ANIMALS DIE A NATURAL DEATH. 

I wan much interested in finding that Col. Evans has, on page of 
Yol, XIX of tbs Journal, taken up the question I started. But before 
writing any further I would like to point out that in my letter which he 
refers to 1 have not been dealt with quite fairly by the printer’s devil. He has 
put in stops which I do not think were in my letter and in one place he has 
made me write entirely Europeans, not the Natives of the jungles.” 
What 1 wrote Was “not only Europeans, but the Natives of the jangle*, ” 
which quite alters my letter as printed. My idea is that no wild 
animal ever gets the chance of dying from old age, but is always killed off and 
eaten by some other animal directly the powers that Nature has endowed him 
with become impaired. Possibly disease carries them off, but if ao whatrbe- 
mmes of them* for dead animals are seldom met with, and in the case of such 
as are fouud, death is ordinarily due to some violence that has been met with. 
I would have said in the absence of the instances given by Col. Evans, death 
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is allrays traceable to violence of some sort or other ; for I have never 
come across any dead wild auimals beyond the one mentioned in my first 
letter (and even that one may have been killed by a snake) that has not been 
killed by a tiger or met with a violent death of some sort or other. One does 
read of animals retiring to some secluded spot to die in, but what secluded 
spots are there that antelope (the animals that swarm in such numbers on the 
hot plains of India) can retire to V My question “ Has any one ever come 
across vultures feeding on a dead wild animal ?” of course, alludes to animals 
that, have died a natural death. 

W. G. BETHAM, i.tf.s. 

F R A M ETON - ON - S E V E UN. GUWOESTERSHIRE, 
f\th August, 1909. 


No. XXXI.--ENTOMOLOGICAL NOTES. 

(a)—TiTR International Congress. 

An International Congress of Entomology is to be hold in 1910 at Brussels, 
a little time before the International Congress of Zoology to bo held at Gras. 
This Congress will be the first for Entomology as a separate subject, and 
resolutions made by tho Congress wilt then be put before the Zoological 
Congress. 

An Indian Sub-committee has been formed of which the Honorary 
Secretary of this Socioty is a member ; printed information will be sent out to 
all who are interested; the Sub-oommittce are especially anxious to find a 
delegate to represent India at the Congress, and hope to hear of some 
member of the Society who is keen on Entomology and who will be in Europe 
at that time and willing to attend tho Congress, which meets from August 1st to 
6th. The Subcommittee also wishes to obtain papers to be read at the Congress 
and will bo very glad to hear from members who will submit papers ou any 
branch of Entomology. The Congress is meant to discusss all aspects of 
entomology, the applied as well as the technical, and it is hoped that such 
important questions as insects and disease, insects in relation to man and 
agriculture will be a feature of the Congress. Papers may be sent to the 
Honorary Secretary, or to the Chairman of the Indian Sub committee, the 
Imperial Entomologist at Puna. 

(&)—Tins Indian Nemopterip and its Food. 

In 44 Indian Insect Life” (p. 160) some notes were given upon the egg and larva 
of the common hemopterid ( Groce fiUpmnk Wtstd) ; since that time, these 
larvffi have continued to flourish in captivity, and it has been found that their 
food is the egg and immature stages of the common fish insect (A crotolaa 
coHarh, Fabr.) which is so abundant in houses; to feed the former, the fish 
insect is being bred also. The larva of Croce has not as yet developed the long 
neck, characteristic of the larva figured in text-books; its development is 
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clow, and it ic apparently ono-brooded, a whole year being occupied by its 
metamorphosis. The larva is small, soft and whitish in colour; it is probably 
extremely common in bouses, but lives a retired life, being active at night. 



Orm fiUpentHB larva, ttr»t a;ag». 



AemtaUa egg ( X 18). 

The fish insect is fed wholly upon paper, and thrives on that diet; its eggs 
ate soft, oval white eggs, laid, in captivity, among the paper loosely and not 
adhering to each other on the paper. The nymphs are readily reared on 
paper, and the whole life history goes on in an ordinary bottle containing torn- 
up paper. 

In tbe Pass Laboratory, which has been occupied only one year, there has 
been a plague of fish insects which have multiplied enormously, feeding on aU 
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abels, papers, etc., which are not poisoned or shat up. ThiB is likely to be due to 
the fact that, as yet, Croce filipmnh ha» not found the building to be a suitable 
habitat, and the fiah insect is breeding unchecked when, in an old building, 
its enemy would also bo inoccupation. This may apply also to other enemies 
of the fish insect if there are any ; the fish insect was brought into the Labora¬ 
tory with records, etc., and is extremely abundant now, 

(c.)— Storage op Insects. 

In a previous issue of this Journal, some information was given about storage 
of pinned insects. Another year’s experience has shown that the paraffin* 
napthaliu box desciibed there has been almost entirely success! ul; in three 
boxes, out of over lf>0, mould appeared on a few specimens ; no insects were 
found attacking the specimens at all. 

A modification of the box, in which an enamelled cork sheet, set in paraffin, 
was put in the bottom of iho box, and the paraffin naphthalene mixture above, 
has proved a failure,and the box, as originally made, is apparently the best. No 
benzene or other chemical at all is applied to these boxes, and, in spite of a 
very wet season, the collections have been better pieserved than in any previous 
year. 


(cl.)— Alcidkh. 

The genus .*1 hides, among the weevils, is known to contain several species 
injurious to crops, and a new one has recently been added ; A collariv, Pasc. 
has been reared from swellings found upon the stems of tur plants ( Cojanut 
itulirus ) ; these swellings are like galls, found upon the stem at soil level on 
young plants at Dharwar farm. The grub is in the gaj! and pupates there, the 
weevil emerging by biting through the gall. The insect is in no way a serious 
pest, as it is not a common or abundant insect ; so little is known of weevil’s 
life-histories that this record is of iuterest , the other two common species 
of A hides in India breed in cotton ( Alctdes leopard vs (jl ); end in species of 
SeBbatua used as shade for the growth of pan (A hides bubo , F.), both boiug 
destructive pests where they occur. 


(e).— The Deccan Grasskowek. 

Amongst the interesting occurrences of the year is the study of 
the curious wingless Grasshopper of the Deccan, which h&s been 
doing an increasing amount of damage, culminating in a fairly large outbreak 
this year. The insect is a spooies of Orlhucris of the Pyrgumorphine 
division of the Acridriidm ; five Indian species are described and the piesent 
species is probably a new one. 

It is, when mature, wingless, and tesembles an ordinary hopper ; it is likely 
to be one of the insects whioh, by conning in a wingless and therefore ap¬ 
parently immature condition, has given rise to the statement that there are 
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species in India which couple before completing the metamorphosis and 
passing through the last moult. The other species associated with this be* 
lief is the Rice Grasshopper {Hieroglyphs Iranian , Fabr.) which has short* 
winged mature forms, which look like nymphs but are really mature ; these of 
course couple and lay eggs while appearing to be nymphs. 


C/!)—New Rhynchota. 

Largo numbers of new Rhynchota are still being described by 
Mr. Distant, the last series being in the Annalos do la Soeiete* do Belgique, 
where thirty species arc added to the Indian fauna. The most interesting 
are the three species of Saida and two of Aradm ; these obscure families are 
little collected or known in India, and there are probably many species to be 
found in the moist hill tracts of India. Saida pumna Dint, described from 
specimens that were mutilated by the Post Office in transit to England, was 
found at Lebong on the boulders in the river over which the water pours 
producing a thick growth on the sheltered underside of green moss, in which 
lives a very peculiar fauna. The collector in the hills will find extremely 
interesting material in such localities. The appendix volume of the Rhynchota 
in which ail the now species will be described, will bo awaited with interest, and 
it is to be hoped that all who have collections of Rh-ipiohota will have them 
examined, and the new species sent to Mr. Distant for inclusion in this 
volume. 


(g) .—W U KKK ClCINDELA ii RKEDS. 

Cicindelid beetles are common insects of the plains, occurring abundantly 
in crops, waste lands, and especially on flooded lands at the close of the rains. 
While lame which corresponded with Cicimlela larvce, in Europe have been 
found in wet sand near rivers, they have been so rarely found that they 
could not represent the common species which occur in abundance. Recently 
such larvae have been found in greater abundance and under circumstances 
that point to their being the common species so abundant in the plains. The 
larva* were found in land which had been slightly waterlogged and so was 
well compacted and solid after the rains closed; each larva lives in a vertical 
tunnel, as is well-known,the tunnel ending at the surface in around hole ; when 
one looks at the soil in which such larvua are living, one sees a small hole ; 
watching it and then looking away at others, the original hole disappears and 
cannot be seen ; Qoindela larva has come up, and its flat dark head has filled 
np the top level with the soil ; if one moves, down goes the Cicindela, and the 
hole is at once obvious. Such holes are common in wot lands in October, and the 
tunnels extend down about five inches into the soil; the Cmndela larva gripe 
anything that runs over by its recurved mandibles, which project over the 
head ; it then goes down with the victim, feeds on it, and placing the empty 
skin on the flat head ascends to the surface and jerks the remains away 
dear of the opening of the tunnel. 
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lb September, the common species of Cicindeia are extremely abundant as 
beetles on wet alluvial lands near rivers, on the wetter parts of cultivated 
lands where the soil is compact and are presumably laying the eggs from which 
come the larva; to be found in late October, before which time the booties are 

dead* 

Cicindeia has not, in this country, been roared as yet; all our previous 
attempts have been failures, but with a larger supply of material, wc hope 
to be more successful. 


(A).—Attraction to Light. 

In “ Indian Iusect Life** (p. 106) we have discussed this point, and those 
who have read the interlude there may be interested in the subject. Forel, 
the author of “ The Senses of Insects, n has there pointed out that the attrac¬ 
tion of a bright light is probably duo to the confusion produced iu the brain 
of the insect by a concentrated point of light, an effect occurring in 
Nature only from the sun which is overheard, while our lights are at 
the insect’s level. Ho also rightly points out that household insects are 
not attracted by light, being accustomed to our artificial lights and not attract¬ 
ed by them. On the other hand, moths especially are freely attracted by a 
large*, white sheet, that is, an area of diffused white light, in preference to a 
point of light. 

A long senes of experiments were made in India with coloured lights, but 
they yielded little result of interest. 

Another point is that the bulk of the insects which come to light, are crepus¬ 
cular soil insects, accustomed to fly in the dark and entirely unaccustomed to 
a concentrated bright light. 

We have found also that in bad weather, many insects come to light that do 
not ordinarily do so, and we believe this is not so much the light as shelter 
from the wind. Bees and dragon flies are quite common at lights in houses 
in rough weather, whereas they are never so found ordinarily ; the bees have 
presumably been overtaken before they could roach the rest, and the dragon 
flies, ordinarily sleeping out in an exposed position, are the first to feel a high 
wind and be blown away. 

Light traps are;in fairly common use as against some pests, especially in the 
tropics, but the opinion is often expressed that a light trap catches more 
beneficial than injurious insects, and so does harm* We believe this to be 
an entirely mistaken idea ; the ‘ parasites’ that the light is supposed to 
attract are usually winged ants. 


(•),—T***: Egos of Ouootoma. 

Embiidce are insects, of which not much is known, though they are 
to be found in moat localities in India. In the plains all attempts to rear 
them have failed, but under more favourable circumstances at Lebong, at 
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an elevation 6,000 feet, Oligotoma munderni lived for weeks in captivity 
laying eggs freely. The eggs are oval, pearly-white, laid singly or a few 
together on the tree or the bark under which they Jive, iu or near the silvery 
ramifying tubes prepared by the insects. The young are white and 
become pink as they grow older. We found colonies of these insects in all 
stages under the bark of a dead tree ; in captivity they lived quite well, 
feeding apparently upon the bark ; them was no other food and the colony 
throve and multiplied, laying eggs freely. 

Iu the plains the colony died, despite all precautions, probably from the 
altered conditions of moiature. 

H. MAXWELL LEFEOY 

Agricultural Research Institute 
Pusa, Bengal, Deoetuber, 1009, 

No. XXXII. -SOME NOTES ON THE PALM OREODOXA REGIA . 

( With, a Plate.) 

Oreodoxu regia, though a native of Cuba, is very commonly found cultivated 
in Indian gardens. As might well be expected, it is tieated of by many 
botanists, but strange to say their descriptions sometimes widely differ from 
one another, as will'be Been from the following short account:— 

Bent ham and Hooker*- say that there are two complete spatbes, the lower 
one semi-cylindrical as long as the spadix, the upper one ensiform, split on 
the ventral side. Kunth v mentions tliatthcie is only one spathe. Scheffer* 
is also of the same opinion. In a specimen which I examined there are clearly 
two spathes. The whole inflorescence, a compound spadix, is enclosed in a big 
complete spathe measuring 3M" (fg I-«). A second incomplete spathe entirely 
surrounds the lower half of the comolete spathe. The incomplete spathe is 
long on the ventral side and 9" on the dorsal (fig. 1-6). The outer one is 
incomplete in a later stage, but may have been complete in the beginning and 
due to the faster growth of the inner spathe, left incomplete. In the beginning 
of January when I observed the spathes, the inner one was about l' long and 
the outer about ft". At the end of June they attained their full development. 
The iucomplete spathe detaches itself from the inflorescence, leaving a scar 
(fig I.-c\ sometime before the complete spathe opens. The complete spathe 
opens vent rally by a slit (6g. I-d). 

Knnth says that the flower bearing branches of the spadix measure from 
3" to 4". In my specimen they were from 2* to 6" long. The girth of the 
main peduncle is 6". The primary as well as the secondary peduncles "are 
•curvy. The length of the inflorescence is 

♦ Genera pi, inUfum, Vrtl. III. p, S98-S00. * 

■ Kunth in ffmnb. et f’omph nova Gen, et. Spec. pi. Vol, I. p, ?44, 

a Scheffer in a manuscript note according to Beccari in ‘li hut ration* dhleene Palme 
Tlventi riel OLrdloo Botanieo di Buheaiorg in Annalee do jardia Botaukp* de 
Moilenjorg, Vel. H, p. MS. w 
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/the flowers are unisexual* The mole flowers are in pairs, while the female 
flowers are solitary. Each female flower is situated between and below every 
pair of male flowers* 

The sepals are three, white, membranous, sub*orb}eular and obtuse. The 
estivation Is imbricate (fig. III.) Th' N sepals of female fiowois are longer than 
those of the male (figs. IV, VIII). 

Beoeari 1 mentions that it is not seldom to find a second whorl of petals, in 
male flowers, alternating with the outer whorl of petals, I examined many 
flowers, but did not notice the presence of this second whorl. The petals are 
three, white, linear, oblong, oMuko, concave and longitudinally stiiated. The 
aestivation is valvate (fig. II.) The petals of the male flowers are longer than 
those of the female (figs. IV, VIII). 

The male flowers when closed are longer than broad (fig. IV). The anthers 
are pinkish, sagittate and versatile (fig. VI), The stamens are fi-9, nine 
predominating. The filaments are flattened at the base. A subglobose 
pistilode. as big as a poppy seed, is situated in the centre of the flower, sur¬ 
rounded by the whorl of stamens (flg.V-u). The pistilode is trilocular. The 
pollen grains are more or less oval. 

Bentham and Hooker® mention that the ovary is bilocular. I examined 
many flowers and found the ovary to be trilocular. In some, false dissepi¬ 
ments were also observed (fig IX). There are six stamiuodes surrounding 
the ovary and so to say formings cupula (fig. VII-a) I did not notice any 
more details in the female flowers, as they had not opened when I examined 
them. 

J. P. MULI/AN, m. a. 

Bombay, 30ti July, 1909. 

No. XXXIII.—ENVIRONMENT VERSUS NATURAL SELECTION 
AS THE CAUSE OF COLOURATION IN ANIMALS. 


In the course of his very interesting paper ° Some Nature Notes, 0 whioh 
appeared on pp. 399 el *eq of Vol. XIX, No. 2, of Ihe Journal, Col. Burton 
contributed some remarks bearing on the subject of protective colouration. 

The author of that paper looks with suspicion upon the view generally held 
by naturalists and considers them "rather far fetched’*. He quotes Mr. 
Bolens. the South African authority, in support of the theory he opposes to 
tty** of protective colouiation, rt*., the effect of ernironment. 

Tbit is a matter of great interest which, I believe, has not hitherto been 
discussed in our Journal, and J hope, therefore, that 1 may be allowed to 
trespass in a small measure on its pages. 

The views of practical observers like Col. Burton and Mr. Selous are deserving 
of the highest consideration and they are fully entitled to an opinion, but, 

* BeOoi 1 c. 

Bentham and Hooker 1. c. 
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I venture to suggest that those who agree with them in this matter do so under 
a partial misconception of the foundations upon which the theory of protective 
colouration is built. That there is such a misconception 1 hold to be proved 
by the presence of the following sentences culled from the two authors, 

Ool. Burton, in the above quoted contribution, on page 401, writes “Tam 
inclined to think that colouration is far more due to environment, to the colour 
of the surroundings and to climatic causes, thau to eexual election for protective 
purposes. ” 

Mr. Selous, in his “ African Nature Notes and Reminiscences ” says, on page 

6, line 1." .... The colour of the leucoryx.has not been 

brought about in order to serve as a protection against enemies. ** (In both 
cases the italics are mine.) 

I think the misconception in cither case is patent, though perhaps the word 
eexual in the first quotation is a clerical error and should road natural. It 
appears to me that both authors have misunderstood the theory of protective 
colouration by adaptation through natural selection. 

It is perhaps possible to agree that some naturalists have claimed to explain 
too much by the light of this hypothesis, but, reading carefully through Mr. 
Selous two chapters on protective colouration, the impression created is that 
he rejects protective colouration altogether, though not positively stating 
the fact. 

Now it is quite possible that environment has some influence on the coloura¬ 
tion of animals (though that has to be proved as well as the exact agency 
through which it acts) ; but this in no way affects the theory of protective 
colouration, rather the contrary. 

Every one Will admit that if it is environment that influences colouration, R 
must do so in a great variety of shades to account for the great differences in 
the colour of animals inhabiting the same locality, t . tiger, sambar, sloth 
bear, bison, etc., in India ; and the divergence is still more striking in South 
Africa with the lion, the zebra, the buffalo and the various splendidly coloured 
antelopes living in the same plains. 

This being so, then either all animals, under this influence, should eventually 
assume the same coats, or eke external specific features must tend to disappear 
as there is nothing to fix the colour, which may, at any time, be gradually 
changed to any of the other colours brought about by the particular environ¬ 
ment. 

We here come to the “ clou:” there mutt be some force or inflame* tfo fa 
a particular colour and we ham that agency in natural selection. 

Nothing is more certain than the fact that constant slight variations in dimen¬ 
sions as well as in colour do crop up among animals of the same species. 
Probably no two individuals are exactly alike in every respeat. No otfe will 
quarrel, I think, with the assertion that no variation, however slight, can fail 
to reach in some way pn the organism in which it appears. In the vast 
majority of oases, however, this reaction is so infinitesimal that it may be 
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entirely neglected. But a point must come when it in no longer negligible, and 
now its influence must inevitably be either harmful or beneficial to the anima*. 
Here natural selection steps in. If the variation is definitely harmful it can¬ 
not endure, if, on the coiitrary.it is beneficial it will be handed down and 
become permanent. I leave out of count such variations that may arise by 
correlation. These in no sense affect the argument, for it then becomes merely 
a question of which of the correlated variations exercises the more potent 
influence. 

The mere fact that animals are usually coloured in harmony with their 
surroundings is no disproof of protective colouration as our authors would 
infer, for, obviously, to be protected by its colour the animal must hr in harmony 
with its environment, subject, to certain exceptions that will be dealt with anon. 

No one, as far as i know, claims that an animal attains a certain colour or 
marking in order that its colouration should serve as a protection. But rather 
because it has tended towards a similarity with its environment, natural selection 
preserves and intensifies the similarity. 

There can be little doubt that variations occur in a direction away from the 
general colour scheme of the environment but it is exactly those variations 
that natural selection tends to supplest*, unless they subserve some other and 
more important purpose, or the same purposo in another way. 

So it may be seen that it is precisely where the hypothesis of protective 
oolouration might fail that that of colouration by the influence of the envi¬ 
ronment would also fall short. 

It is, however, quite possible that environment (in conjunction with other 
causes) gives the first impetus towards protective colouration and this is tbon 
seized upon and worked up by natural selection, which in itself, of course, is 
incapable of initiating a variation. 

Unless it can be proved that it is of advantage in resisting climatic rigours, 
there is no intrinsic value to an organism in being coloured in haimony with 
its environment. But where such colour:is protective against its enemies or 
facilitates the obtaining of its food, the benefit is distinct and it will be 
perpetuated. 

One of the points both authors wish to make in disproof of protective 
colouration, is that it can only bo effective when animals are motionless, and 
that they betray themselves as soon as they stir, even if it be only a switch of 
the tail, This is obvious and it cannot be contended that protective colour- 
fetich conceals the animal at all times and under all conditions. In the nature 
of things this is out of the question for any being loss well endowed than the 
chameleon, and even that reptile requires a little time. But an attentive 
perusal of Mr. Selous' book will show that protectively coloured animals do 
benefit 'by their colouration. It must also be within the experience of every 
big game hunter to hare intently gazed upon an animal whose coot blended 
with the bank ground without seeing it until it has suddenly dashed off, giving 
m chance of a shot. 
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Animals that are protectively coloured aro in the habit of remaining motion* 
leas when alarmed, thus unconsciously giving full play to their special safe 
guard. 

Again reading Mr. Selous’ account of the manner in which lions stalk their 
prey must convince one that these carnivora owe a great debt to the colour 
of their skin and, what is more, that they understand how to take full advan¬ 
tage of the fact. 

To contend that colouration gives complete protection under all conditions 
involve sono in the following reJbctio ml aInurrium. The natural coiollary to 
the contention is that carnivorous animals would never secure any piey, 
except by mere chance, and therefore, would rapidly disappear through starv- 
ation. while at the same time, no herbivorous animal would ever escape from 
a protectively coloured beast of proy and they too would all succumb. 

It is to be presumed that the opponents of natural selection (for that is 
what it amounts to) admit that colouration and markings in animals are the 
result of a process of evolution and that the instinct to remain perfectly still 
uuder danger is liktjwiso brought about of evolution. Then, believing as I hey 
do in the environment theory, they must hold that the two characteristios 
were evolved separately and uucormectedly and yet eventually were united, 
for they are shared in the same, or almost the same degree by every individ¬ 
ual of the same species. 

This is surely too much to concede. The two traits must have been 
evolved together and the one as a complement to the other, as each apart 
would be more or less useless, if not often harmful. 

The theory of colouring induced by environment seems to me necetsaiily to 
exclude vacation in colontation. Once a speoies is coloured in hmmony with 
its surroundings and as a result of them, they would not be able to vary much 
thereafter, as the same influence, it must bo presumed, would tend to bring 
them back to the type. 

But there is nothing more certain than the fact that variations constantly 
do occur, which variations if harmful will again disappear and if beneficial 
will endure and become fixed into new types. If the new type has a distinct 
advantage over the parent the latter will tend to disappear, otherwise the 
variation becomes a well defined race or variety, and in course of time draws 
further and more definitely apart and evolves into a new species—possibly 
eventually into a new genus. 

With colouration by environment new species could only arise when some 
of the individuals of a species migrated to new regions, the onvirenpients of 
which would differ to a certain extent from that they hnve left. But, as a 
matter of fact, we know that new species arise in the same localities, the 
original type often enduring side by side with tho new. * 

It must not be forgotten that, as a rule, the evolutionary process is slow 
and spread over a period of very many years. 

Mr. Selous states that zebras, irapala antelopes, giraffes, etc., are very striking 
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objects in their untural surroundings and that, therefore, there can be no 
question of protective colouration in their case. There seems to be a diversity 
of opinion on this subject, as showu by Colonel Barton in his quotation from 
Sir Samuel Baker (page 403). However, even admitting that Mr. Selous is 
right, it cripples his theory of colouration by environment at least as much. 

This* brings me to the weakest point of the environment theory —it fails to 
give a satisfactory cause for mimicry. Mr. Selous attempts to prop his case 
by one reference to those phenomena, but. in my humble opinion, fails 
entirely to achieve his object. 

He describes a South African butterfly —Precis artaxia --which below is 
coloured in the exact resemblance of a dead leaf, but is bright hued above 
(apparently a very similar insect to the Indian genus Kalltma). He explains 
the markings of the undersurface of the wings by the influence of the dead 
leaves of the forest floor among winch this butterfly settles. This indeed 
must strike one as far fetekod. One might admit that, through some at 
present still mysterious agency, the environment, of dead leaves could in¬ 
fluence the butterfly to assume a universal sombre hue, or even a blotched 
appearance vaguely resembling the colour and shape of a dead leaf, but that 
it can call into being markings closely copying the venation of a leaf and add a 
short tail to the hind wing to represent the leaf stalk, is more than the imagin¬ 
ation will rise to. 

Then, too, how is one to account for the bright colours of the dorsal aspect 
of the insect V Is one to understand that the action of the environment is more 
or less of a photographic nature and does not act on the upper surface because 
the wings are usually held applied together, or because they arc turned away 
from the dead leaves ? Accepting the influence of environment it seems more 
reasonable to believe that the effect is through a reaction of the whole 
vital organism and not merely on surfaces exposed. 

Mr. Selous goes ou to state that there seems no reason why butterflies in 
South Africa should bo protectively coloured as he has never seen a bird 
attempt to cateh a butterfly, but these insects have other enemies, lizards for 
instance. 

There ore numberless examples of more or less perfect mimicry, some so 
minutely accurate in every detail as to be absolutely inexplicable except by 
adaptation for protective purposes working through natural selection. 

And this adaptation must bo not merely on the one side but interacting on 
both—the prey and the preyer. The one becoming more and more perfect 
for concealment while the other becomes more and more qualified to detect 
the fraud. 

Atdesat no more plausible, no move convincing hypothesis, indeed no other 
credible explanation, has as yet been suggested to my knowledge. 

It was Bates, I think, who described an incident of which he was an eye 
witness in South America. I write from memory and may be incorrect in 
detail, but the main facts are accurate. 

ax 
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Baton observed a apeciot* of mantis that closely inutated -i leaf which found 
itHolf in the track of an army of the terrible* foraging ants of those regions. 
Seeming aware of its dangerous situation it remained perfectly inert, while the 
ants crawled over it and left it unmolested. Had it moved in the slightest 
it would inevitably have been torn to pieces. 

Again we have butterflies that obtain comparative immunity through their 
dose resemblance to other lepidoptera which are distasteful to auimals that 
prey on this class of insects. Others again mimic bees and wasps. Certain 
spiders and mantids in this country are fashioned so as to be indistinguishable 
from ants without the very closest scrutiny. Other spiders escape detection 
through thoir similarity to the particles of debris that conglomerate in their 
webs and among which they squat motionless. Yet another Indian spider— 
Pmcetia niridana —is strikingly like the fruit of a small shrub —Jatropha gossypi- 
folia . It undoubtedly secures much of its living booty by squatting among 
flowers and pouncing on unwary insect visitors in search of honey , they mistak¬ 
ing the spider for the fruit. This spider does not restrict itself to the 
shrub referred to and may be found on other shrubs, therefore its colour and 
marking cannot be due to environment. Besides why should it not resemble 
the flowers of Jatropha , the latter are more striking, being red, the berry being 
light-green traversed by a few whitish lines—all of which as well as the long 
hairs on the stalk are admirably reproduced on the spider's abdomen and legs. 

Lot ns now consider the bright and very showy colours of certain caterpil¬ 
lars and Orthoptera, or of the large Bpider common in many Indian jungles, a 
very conspicuous object, suspended in the middle of a large yellow viscous web 
stretched across paths or clearings —Nephila maculatu, These colours cannot be 
accounted for as induced by environment. They are, however, explained by 
natural selection, for they are warning colour s. The creatures thus coloured 
arc distasteful to the enemies of allied animals for one reason or another, and 
it is to their advantage to blazon abroad, that all that fly may know, the fact 
ihat, they are unsavoury—.perchance poisonous. 

That, this is not mere speculation is proved by many recorded observations, 
In the pages of our Journal some years ago (I have not access to my books at 
present) a note w as published on the subject of a bear in captivity, that Held 
brilliantly adorned locusts in ubhovencc, though inordinately fond of others 
of more sober (protectively coloured) dross. 

Numerous other facts of a like nature might be quoted, but 1 need only 
refer the reader to the pages of Darwin and Wallace and I will content my¬ 
self with one more and that perhaps the most striking of any, in support of 
my thesis. 

I ask how else than by the theory of protective colouration fostered by 
natural selection is the extraordinarily faithful imitation by certain moths of 
the excreta of birds to be explained. These moths usually lie on green leaves 
just in the position chance-fallen excreta would take up. It requires a dose 
inspection to recognise the one from the other, as any one who saw this 
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year's Darwin exhibit at the Natural History Museum at $outh Kensington will 
testify to* And the resemblance in liviug specimens iw still more deceptive. 

Hero, surely, no sketch of imagination can bring environmental colouration 
into play—-that would require the moths to be green. 

Tome the recital of the above arguments seem to prove conclusively that 
whatever the otfect of environment on the colouration of animals it cannot 
explain all the kuown facts, whereas protective colouration (including wain 
ing colours*! through the agency of uatural selection, does. 

While on the subject of Colonel Burton’s article perhaps 1 may be permitted 
to add a note to his remarks anent wanton slaughter by tigers. 

Some years ago in Gan jam a tigress, accompanied by two cubs still too 
young to do their own killing, butchered four cows at different points several 
furlongs apart in the same night. Only one was partly eaten and a native 
shikari shot the tigress at this kill while 1 was preparing to sit over one of the 
others, not having heard till too late that thore were more than one. The 
explanation in this case may be that the mother was instructing her cubs in 
the art of cattle killing. 

(!. E. C. FISCHER. 

Cor mba i on k, U!t December 1D00 . 


No. XXXIV.—ON THE OCCURRENCE OF THE BUTTERFLY 
ATELLA ALCIPPE , CRAMER, IN TRAVANCORE. 

Through the courtesy of the Director of the Government Museum, Trivan¬ 
drum, I have had sent mo a specimen of the above butterfly, which was 
captured by Mr. Hockin at Kalasagarom in June 1900, This is the first occur¬ 
rence of this insect in Travuneore, and I was not aware, until the last number 
of the Journal appoarod (No. 3, Vol, XIX), that it occurred iu S. India at all 
but Mr. Bell states that it is very local in Kanara. 

We can now understand how the butterfly reached Ceylon, which before 
was inexplicable. When I described the Coylou form under the name 
A.alcippe race ctylotuca (Vol. XIV. p. 716), the nearest habitat then known 
was Sikhim and the Andaman Islands. The specimen from Travancore 
conforms to the type, and is markedly different from the Ceylon race, which 
is distinguished by the uniformly black apex to the forewing. The late 
Mr. de NieovilJe gave a useful list of the known species of the group in his 
paper entitled *’ On new and little known butterflies, mostly from the 
Oriental region,” Vol* XIV. p, 243, 


Colombo, Dectnto 1909. 


N. MANDERB, Lwv r..(’ot„ p,p^ 
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EXTRACTS PROM THE PROCEEDINGS OF THE MEETINGS OF 
THE BALUCHISTAN NATURAL HISTORY SOCIETY HELD IN 
THE QUETTA MUSEUM AND LIBRARY BUILDING ON 29th 
JULY, 26th AUGUST, 30rn SEPTEMBER AND 28th OCTOBER 
1909. 


29 tk July 1909. 

Read letter dated the 28th July 1999, from Major F. C, Webb*Ware, CU E., 
and an extract from letter of the same date from Mr, G. H. Frost, regarding 
the Quetta Cioada. The Honorary Secretary remarked that on the 3rd July 
he found a pupa crawling on the ground and that the flying insect i merged in 
an hour's time. He also remarked that all the flying insects in the station had 
disappeared by about the 10th of the month. 


Dated 2(Hh July 1909. 

Dkar Mr. Gumming, 

Your interesting note on the subject of the Cicada which recently appeared 
in such numbers in Quetta. I have been connected with Quetta now fov 
nearly 20 years, but I certainly do not recollect the swarms or in fact any but 
isolated insects of this species. There is a small type of this same insect 
which is common to Baluchistan, and is usually to be found where fairly long 
grass grows. For instance, I have frequently aeon it at Piahin. The pupa in. 
I think, the larger number of cases emerges in its pupa covering from the 
ground and climbs ou to a branch of the nearest tree. Yon will always find 
their holes below trees or bushes. The pupa then suns itself for a short period 
and emerges from its covering which splits open down the back. After sunning 
itsolf for some little time, the fully developed insoct dries and then can take 
to flight. The noise they make is due to the rapid vibration of a membrane 
which is situated on either side of where the body and extremity join. 
They emit throe or four notes, and I dare «ay you noticed that the Cicada 
on one tree always omit the same note. The most interesting fact to ascertain 
is why it is that those insects should have appeared in such numbers this 
year, also their method of propagating thoir species, ©to. In Australia you 
obtain various kinds of the same, but they run to 1J to 2 inches long, and have 
the most brilliant colouring, gold being common. In Beistan the Cicada-—a 
small black type—used to give us considerable troublo by appearing uninvited 
at dinner.—Yours sincerely, 

F. C. WEBB-WARE. 

Diur Sir, * 

I notice the black ants are carrying the eggn of the Cioada away and should 
therefore bo the means of great reduction in the number that comes to the 
larval stage. 

(8d.> ft H. FROST. 
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Bead letter, dated the 16th July 1909, from Captain A. D. G. Ramsay to the 
Hon’blc the Agent to the Governor-General, suggesting that Bee-keeping he 
tried as an experiment in Baluchistan ; also a note by the Honorary Secretary 
to the effect that, although no honey bees had so far been found in Quetta, he 
did not see why they should not thrive if imported, He added that honey was 
procurable in parts of Chagai District. Mr, Porter remarked that honey was 
also to he found in Hindubagh and the Khojak, and that Mr. H. R. 0. Dobbs, 
the Offg. Revenue Commissioner, was in correspondence with him, with a view 
to experimenting with Bee-keeping in Quetta. The members were of opinion 
that they knew of no reason why the experiment should not prove a success. 


26//« A ugmt 1909. 

The Honorary Secretary then passed round for inspection • 

(1) A oolleotion of vertebrate fossils, mostly from the Bugti country, 
which had been kindly identified for the Museum by the Director, Geological 
Survey of India, Calcutta, 

(2) A collection of local butterflies and bugs kindly named by Colonel 0. 
Swinhoe and Mr. Waterhouse of the British Museum. 

(3) A wagtail returned by the Honorary Secretary, Bombay Natural 
History Society, which had been identified by Dr. Hartert ofTringas U u 
female of Motaeilla citreola or citreolad 

(4) A copy of “ Saunder’s Manual of British Birds, ” purchased by the 
Museum. 

(6). A sample (6 inch cube ) of Baluchistan marble from tho Nahar 
Nallah, near Quetta, presented by Mr. C. H. Dracott, with an analytical report 
thereon by Mr. James Cleghorn, Consulting Enginoer. 

Head lottor No. Herb, 275*1-7, dated 17th Juno 1909, from tho Superintend¬ 
ent, Royal Botanic Gardens, Calcutta, identifying a curious homed fruit found 
at Ahmadkliansai near Quetta, last March, as Martynin probotcidea. 

The meeting was then thrown open to the members, and Lieutenant Bigncll 
reported that he had come across several Cicada during the 1st week of August 
on tho top of Tsut hill, a little over 10,000 feet. 

There being no further business, Major Goodwin thanked Mr. Dracott for 
his gift of a sample of Baluchistan marble and for the analytical report be liad 
obtained on it. He then asked the members to do what they oould to bring in 
specimens of tho various bugs of the country, many of which were new to 
science, and reminded them that the birds were once again passing through 
the country on migration and affording collectors a fresh opportunity of add¬ 
ing to their knowledge of the avifauna of Baluchistan, 

'M)th September 1909. 

Read list of donations made to the Museum during tho month, the exhibits 
themselves being passed round for the inspection of members except in the 
case of three very interesting live snakes, a 9 foot Python, a Cobra (in cage) 
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and an EryxjohtU, found by Mr. Flynn at the river Habb between Sind and 
Baluchistau, which were placed on the table and viewed at a respectful distance 
by some of the member* who left their chair* for the time being. Of tbo other 
exhibit*, the most important were a Beech Marten from the Staff College, pro- 
wonted by Min* Tmnaka, a Common Wryneck from Quetta, presented by 
Lieutenant A. M. Lloyd, and a lot of butterflies from Ziarat, collected and 
mounted by Mr, B. H. Ford. 

Bead note from the Hon'blu President, expressing bin delight with Mr. Ford** 
collection of butterflies. 

Resolved that the thank* of the members be conveyed to Mr. Ford for his 
valuable collection of butterflies. 

Road appoal* published by the Bombay Natural History Society:. 

(1) From Mr. E. C. Stuart Baker, asking for information as to the blooding 
of the Hirer species of Crouse with eggs of all species either on loan or as 
gifts iu exchange, and for information as to tbo dates on which Woodcock, Snipe 
and Jack Snipe are first and lust shot in any part of India, the relative dates of 
arrival and departure of Fan tail and Pintails, and the proportion they form in 
bags made at different times of the year. 

(2) From Professor Powell, of the Northootc Hospital, Bombay, for 
large Earth Worms, either alive in some of the earth in which found or in 
methylated spirits. 

(3) From Mr. N. B. Kinuear, Keeper of the Museum, Bombay Natural 
History Society- 

(a) For beetles common or rare from all over the Indian Empire ; and 

(b) For information on the migration of birds. 

Resolved that members be requested to do what they can to assist in the 
above directions. 

Read letter, dated Kith September 1009, from Mr. James. Cloghorn, C.E., 
Consulting Engineer, Calcutta, to Mr. C. H. Dracott, reporting on the utility 
of the Baluchistan marble for general building purposes. 

Read note by Mr. C. H. Dracott, recording particulars regarding some 
PsycHdic larv® he had found at Hanna, and specimens of which were passed 
round for inspection. 

Read note from the Hon’ble Sir Henry McMahon, stating that he had 
ascertained, from the Zoological Society, London, that u Dresser’s Birds of 
Europe/' now out of print, was the best standard work on the Birds of 
Europe, and that he was writing direct to Mr. Dresser, who has a few spare 
copies, asking the terms on which he would let the Quetta Museum have one. 

Read letter, No. 470, dated 16th September 1009, from Mr. Maxweil-Lefroy 
embodying an interesting report on a specimen of tbe Lygaeid with pup%*kin 
and fly which was found by Mr. A, A. Flynn in Quetta last May, and had been 
forwarded to Mr. Lofroy for favour of identification. 

In addition to the donations received during the month, the Python (Python 
mlnrm), Cobra (Naia irifmdinns), and Double Headed Snake (Ery# johm) 
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exhibited alive by Mr. Flynu at the iae*t. meeting, and which had sumo been 
killed and mounted by Mr. Flynn, wore also passed round for the inspection of 
such of the members who wore absent on that occasion : while Mrs. Drake 
exhibited ft curious pair of Markhor horns found on the Mnrdar Range, in 
which one of the horns was of the dose spiral form after the Sulioman type, 
and the other had open curls, like that of the Astor type. 

Read letter, No. 033, dated Oth October 1909, from Mr. Max well* Lefroy, 
stating it was impossible to identify the Psychidttr larva? piescnted by 
Mr. Drnoott, but that he would do so later if any of them developed into 
moths. 

The Hon’blc President then concluded the meeting with a tew romarks. He 
suggested that the Satnbor head and other exhibits, not of local origin, which 
had been placed in the Museum, be kept apart. He desired that the thanks of 
the meeting be conveyed to Mnlla Alif for the leopard skin he had sent in 
and expressed a hope that it would not be long before another would be secured. 
He further referred to the appeals read at the last meeting, and expressed the 
hope that members would respond by sending in their observations on the ar¬ 
rival and departure, etc., of Woodcock and Snipe, and the migration of birds 
in general, and expressly asked that advantage be taken of the present shooting 
season to secure and send in specimens of snipe, grouse, duck, hare, etc. 

In conclusion lie mentioned that when passing through Bombay on his return 
from leave, the Honorary Secretary, Bombay Natural History Society, desired 
him to thank the members of the Baluchistan Natural History Society for 
their help to the Bombay Natural History Society. 
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SUPPLEMENTARY CATALOGUE 

OF 

BOOKS 

IN THW 

SOCIETY’S LIBRARY. 

May 1910■ 

The following is a list of books, under subject heads, added to the 
Library since the publication of the General Catalogue of March 1908 

Section 12.—Journals, Proceedings, etc,, etc., however, is given in 
full, as very many additions have been made and many previously 
incomplete series completed in this Section. 

As an appendix, is given a more detailed list of certain series in 
Section 12. 


(Compiled by the Honorary Librarian *) 



PART III 


BOOKS UNDER SUBJECT HEADS- 

Page. 

I. —Mammals . x lix 

II. —Birds ... ... ... ... ... ... ... xlix 

III. —Reptiles . 1 

IV. —Fishes . i 

V.—Insects . li 

VL—Other Invertebrates . |j 

VII. —Geology and Mineralogy . Hi 

VIII. —Botany, Agriculture and Forestry . Hi 

IX.—Biology, Anatomy and Medical Subjects ... liv 

X.—Sport and Travel . liv 

XI.—General and Miscellaneous . ... i v 

XII.—Journals, Proceedings, and Memoirs or Socie¬ 
ties, Reports, Magazines, etc,, etc. ... lv 

APPENDIX. 

Detailed List or certain Series or Publications 

given in Section XII.lxvio 

Ixxiv 
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I.—MAMMALS. 

Animal Sketches. 0, L. Morgan. 1891. 

Asiatic Horns and Antlers in the Indian Museum, Catalogue of. 
T. Bentham. 1908. 

Mammals. See under following series given in the appendix:— 

1. Annales du Musfo du Congo Beige. 

5. British Museum. 

9. Indian Museum. 

10. United States National Museum (Smithsonian Institu¬ 

tion). 

11. United State Department of Agriculture. 

II.—BIRDS. 

Birds of Burma. H. H. Harington. 1909. 

„ „ Calcutta. F. Finn. 

„ „ the Plains. D. Dewar. 1909. 

„ that eat Scale Insects, W. L. McAtee. 1906. 

Bombay Ducks. D. Dewar. 1906. 

Eodysis as Morphological Evidence of the Original Tetradaoiyle Fea¬ 
thering of the Bird’s Forelimb. E. Degin. (Trans. Zool. Soc. 
London. 1908.) 

Geese of Europe and Asia. F. Alpheraky. 1905. 

Indian Ducks and their Allies. E, C, Stuart-Baker. 1908. 
Migration, Reoensio Oritica Automation of the Doctrine of Birtl. O. 
Herman. 

Ornithological Congress, Proceedings of the 4th International. 
London. 1905. 

World’s Birds. F. Finn. 1908. 

Binds, See also under the following series given in the appendix :— 
1. Annales du Mus6e du Congo Beige. 

5. British Museum. 

9. Indian Museum. 

10. United State National Museum. (Smithsonian In¬ 

stitution.) 

11. United States ‘Department of Agriculture. 
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III.—REPTILES. 

Ophidia in Collection of Indian Museum, Notes on. Maj. F. Wall. 
1909. (Records, Indian Museum.) 

Poison of Venomous Snakes and methods of preventing death from 
their Bite. Reprinted Papers by Sir J. Fayrer, Sir L. Brunton 
and Major L. Rogers. 1909. 

Sea-snakes, Monograph of the. Major F. Wall. (Mem., Asiat. Soc., 
Bengal. 1909). 

Venoms, Venomous Animals and Antivenomous Serum-Therapeutics. 
A. Calmette. 1908. 

Roptiles. See under following series given in the appendix :— 

1. Annalos tlu Musde du Congo Beige. 

5. British Museum, 

9. Indian Museum. 

10. United States National Museum, (Smithsonian Institu¬ 
tion.) 


IV.—FISHES. 

Angler in Northern India. ‘ Skene Dhu\ 1910. 

Angler’s Handbook. (Northern Punjab Fishing Club). G. H. 
Lacy. 3rd ed., 1895. 

Board of Agriculture and Fisheries. Annual Report of Proceedings 
under Acts relating to Sea-Fisheries, 1906. 

Ceylon Marine and Estuary Fishing. A, H. Pertwee. 

Fish and Fisheries of the Fresh Waters of India, Report on. F. Day. 
1871. 

Fisheries of Bengal, Enquiry into. K. J. Gupta. 

International Fisheries Exhibition. London, 1883. 

Indian Fish and Fishing. F. Day. 

Indian Section Catalogue. F. Day. 

Pisciculture et d’Hydrobiologie, Station de L’Universet^ de Toulouse. 
Bulletins 1-4. 1903-06. 

Sea Fishing,—A Lecture. Dr. Travis Jenkins. 1909. 

Fishes. See also under following series given in the appendix 
1. Annales du Mus4e du Congo Beige. * 

5. British Museum. 

9. Indian Museum. 

10. United States National Museum (Smithsonian Institution.) 
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V,—INSECTS. 

Anatomic* do la tSte du Lasius Niger. 0. Janet. 1905. 

Four mis. A Forel. 

Fourmis de Barbaric et de Ceylon. A. Forel. 1909. 

Fourmis de Costa Ilica. A. Forel. 

Fourmis de Ceylon et d’Egypte. A. Forel. 

Fourmis, Observations sur les. C. danet. 1904. 

Hymenoptoru new to Ceylon. O. S. Wick war. 1908 
Indian Insect Life. H. Maxwell Lofroy, 1909. 

Insects. Various Papers on C. Janet. 

Insoots. Various Papers on A. Forel. 

Larva of Prodeniu synstioiis. T. B. Fletcher. 1908. 

Mutation in Mosquitoes. S. E. Weber. 1907, 

Notes, 0. Janet. 

Plume Moths from Ceylon, Description of a new. T. B. Fletcher. 
1907. 

Plume Moths of Ceylon. T, B. Fletcher. 1909. 

Priority and Practical Entomology. H. Maxwell Lefroy. 1908. 
Insects. See also under following series given in the appendix :— 

1. Annales du Mus^e du Congo. 

2. Agriculture, Department of, Bombay. Bulletins. 

3. Agriculture, Department of Laud Records and, Bombay. 

Bulletins. 

4. Agricultural Research Institute, Pusa. 

5. British Museum. 

(5, Forest Bulletins. 

7. Forest Pamphlets. 

9. Indian Museum. 

10. United States National Museum. (Smithsonian Institution.) 

11. United States Department of Agriculture. 

VI.—OTHER IN VERTEBRATES, 

Ariophanta Dalyi. W. T. Blanford. 

Crustacea and Arachnids. Cambridge Nat, Hist. Series, vol. iv. 
1909. 

Descriptions of nine species of Ennea and Five Helicoids from 
S. Africa. J* 0. Melvill and J. H. Ponsonby. 1909. (Annals 
and Mag. of Nat. Hist.) 
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Eurystoma of Albers, Anatomy of genus. Lt.-Col. H. Godwin- 
Austen. 1904. 

Freshwater Cyolops of Long Island. E. F. Byrnes. 1909. 

Helix politissima of Ceylon, Anatomy of. Lt.-Col. H. Godwin- 
Austen. 1901. 

Helix Basileus from Southern India. Lt.-Col. H. Godwin-Ansten. 
Marine Mollnsca obtained among the Islands of the Indian Ocean. 

J. C. Melvill. 1909. (Lin. Soo. Trans.) 

Marine Zoology of Okhamandal in Kathiawar. J. Hornell. Pt. 1, 
1909. 

Mollusoa. W. T. Blanford and Lt,-Col. H. Godwin-Austen. 

(Fanna of British India Series.) 1908. 

Moluques, Rapport sur les. R. IX M. Verboek. 1908. 1. vol. and 

Map. 

Invertebrates, Other. See also under fol lowing series given in the 
appendix :— 

5. British Museum. 

9. Indian Museum. 

10 . United States National Museum. (Smithsonian Insti¬ 
tution.) 

VI].—GEOLOGY AND MINERALOGY. 

Sketch of the Mineral Resources of India. Sir T. H. Holland. 
Geology. See also under following series given in the appendix : — 

1 . Annales du Mnsee due Congo, 
ft. British Museum. 

8 . Geological Survey of India. 

10 . United States National Museum. (Smithsonian Institution.) 

VIII.—BOTANY, AGRICULTURE AND FORESTRY. 

Agriculture, Indian, Report on introduction of Improvements into, by 
the work of the Agricultural Departments. 1909. 

Agricultnre in Japan. Sir F. A. Nicholson. 1907. 

Algta of Oeylon, A Contribution to the Freshwater. W. West and G. 

S. West. (Trans. Lin. Soc. Lond, 1902.) * 

Alg® of East India, Freshwater. W. B. Turner. 1892. 

Armillaria mucida, Fructification of. Note. C. E, C. Fisher, 1909. 
„ „ Biology of. „ „ 1909. 
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Botany, Manna] of, for Indian Forest Students, R. S. Hole. 1909. 
Botanic Terms, Glossary of. R. L. Heinig, 1899. 

Flowering Plants and Ferns, Manual and Dictionary of the. I. C. 
Willis. 1908. 

Flowering Plants of Baluchistan, Working list of the. I. H. Burkill. 
1909. 

Forest Flora of the Berar Circle. D. 0, Witt. 1908. 

Forest Law, Manual of. 1906. 

Forest Report of Pegu, Preliminary, S. Kurz. 1875. 

Forest Utilisation, Indian. R. S. Troup. 1907. 

Forest Zoology for India, Manual of. E, P. Htehbing. 

Indian Plants, Glimpses into the Life of. I. Pfleiderer. 1908. 
Indian Plants and Drugs. K. M, Nadkami. 1908. 

New Zealand, Manual of the Flora of. T. F. Cheesman. ] 900. 
Orchids of Burma, B. G rant. 1895. 

Palme inclnse nel genere Cocos. Linn. O. Beccari. 1888. 

Palme nuove Papuane. 0. Beccari. 

Palms, Popular History of, B. Seaman. 1856. 

Pestalozzia Hartigii, Tubeuf, Note on Biology of. 0. E. C. Fischer. 
1909. 

Pollination of certain Species of Dendrobium. A. F. G. Kerr. 1909. 

(Scientific Proceedings, Roy. Dublin Society.) 

Potatoes grown in the Central Provinces, Varieties of. G, Evans. 
J908. 

Reliquiae Schefferianae. Ulintrazione di alcune Palme viventi nel 
Giardino'Botanioo di Buitenzorg. 0. Beoeari. 1885, 

Ring Disease of Potatoes. L. C. Coleman. 1909. (Mysore State 
Dept. Agric. Bulletin). 

Royal Botanic Garden. Calcutta. 

Vol. xi. With Plates. Species of Calamus. 0. Beoeari. 
1909. Asiatic Palms. 

Sylviculture, Concise Manual of, 1906. 

Botany and Agriculture. See also under following series given in 
appendix- 

I* Annales du Mus6e du Congo, 

& Agriculture, Department of, Bombay. Bulletins. 

8. Agriculture, Department of Land Records and, Bombiy. 
Bulletins. 

4. Agricultural Research Institute, Pusa. 
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5. British Museum, 

6. Forest Bulletins. 

7. Forest Pamphlets, 

9. Indian Museum. 

10, United States National Museum. (Smithsonian Insti¬ 

tution.) 

11, United States Department of Agriculture. 

IX.—BIOLOGY, ANATOMY AND MEDICAL SUBJECTS. 

Bombay Medical Congress. 1909, Transactions. 

Development of Flagellated Organisms from the Parasite of Oriental 
Sore. It. Row. 1909. 

Development of the Parasite of Oriental Sore in Cultures. U, Row. 
1909. 

Indian Plants and Drugs. K. M. Nadkami. 1908. 

Medicine and Surgery in the Orient—Early days of the American 
Surgical Association. J. E. Moars* 1908. 

Biology, etc. See also under the following series given in the 
appendix:— 

9. Indian Museum. 

10. United States National Museum. (Smithsonian Insti¬ 

tution.) 

X.—SPORT AND TRAVEL, 

Angler's Handbook, (Northern Punjab Fishing Club.) G. H. Lacy. 
3rd edition, 1895. 

Big Game Shooting in Gooch Behar, Thirty-seven years of. H. H. 

Maharaja of Gooch Behar. 1908. 

Big Game, Records of. it. Ward. 1907, 

Ceylon, E. Schmidt, 

Collectors, Handbook of Instructions to. British Museum. 

Hindu Koh : Wanderings and Wild Sport on and beyond the Hima¬ 
layas, D. MacIntyre. 1889. 

Naturalist's Voyage round the World. 0. Darwin. New edition. 
1890. 

Sport in the Highlands of Kashmir. H. 55. Darrah. 1898. 

Three months leave in Somaliland. J. E. Frauds. 1895. 

Three Voyages of a Naturalist. M. J. Nicholl. 1908. 
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XI.—GENERAL AND MISCELLANEOUS. 

Agglutinants of all kinds. EL C. Standage. 1907. 

Cantos and Tribes of Southern India. E. Thurston. 1909. 7 Vote. 

Ceylon. E. Schmidt. 

Commercial Products of India. Sir G. Watt. 1908. 

Graniological data of the Indian Museum. 1909. 

Darwinism. A. R. Wallace. 1890. 

Darwin-Wallace Celebration. (Lin, Soc. Lond.) 1908. 

Description du Materiel d’une petite Installation Scientific] ue. Ire 
partie, 0. Janet. 1908. 

Making of Species. D, Dewar and F. Finn. 1908. 

Nomenclature of Colours. It. ltidgway. 1880. 

Origin of Species. 0. Darwin. 1878. 

Pearls and Parasites. A. E, Shipley. 1908. 

Records of Big Game. H. Ward. 1907, 

Seychelles Islands, Unpublished {Documents on the History of the. 
1909. 

General. See also under following series given in appendix :— 

1. Annales du Mu$6e du Congo. 

5. British Museum. 

10, United States National Museum. (Smithsonian Institution.) 

11. United States Department of Agriculture. 

XII.—JOURNALS, PROCEEDINGS, MEMOIRS, Etc., OF 
SOCIETIES, REPORTS, MAGAZINES, Etc;., Etc. 

Academy of Science of St. Louis. Transactions. Vol. xv-xvii. 

1905-1907 and various odd parts. 

Agriculture, Department of, Bombay. 

Annual Report of Experimental Farms in the Bombay 
Presidency, 1905. 

Annual Reports of Experimental work. 1900-07. 

Annual Report of Agricultural and Botanical Stations in 
the Bombay Presidency. 1905-06. 

Bulletins Nos. 27, 29, 81, 32. (r. Appendix*) 

Season and Crop Report, 1904-09, 

Agriculture, Department of, India. 

Annual Reports. 1904-07. 
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Memoirs. Botanical Series, Vols. i, ii, iii (in issue). 
Ohemioal series, Yol. i (in issue). 

Entomological Series, Vols. i—ii (in issue). 
Agriculture, Department of, Mysore State. 

Annual Report of Agricultural Chemist. 1902-07. 

Bulletins. Myoologioal Series, No. 1. 

Agriculture, Department of, United States, America. 

Bulletins. Department of Biological Surrey Nos. 9-16,19, 20, 

24, 29-32. 

„ „ Ornithology and Mammologv Nos. 1, 3, 5-8. 

„ „ of Vegetable Physiology and Pathology, Nos. 

17, 21-23, 25-27. 

Farmer's Bulletins, Nos. 54, 58, 75. 

North American Fauna. 

Parts, 5, 7, 8, 10-22, 24-30. (1891-1909). 

Reports. No. 28. 

Year Book. 1908. Reprints from. 

For detail Hit of U. S, A. Dept. Agr. Publications, r. 
appendix. 

Agriculture, Department of land Records and, Bombay Presidency. 
Department of Agriculture Reports, 1904-07, 

Bulletins. Nos. 20, 21, 22, 25, 28, («. appendix ). 

Agriculture in India, Board of, held at Pusa. 1905, Proceedings of. 
Agriculture in India, Progress of, 1907-09. Report on. 

Agriculture, Indian, Report on Introduction of Improvements into 
by the work of the Agricultural Departments. 1909. 
Agricultural Conference, Proceedings of. 1906 & 1907. 
Agricultural Journal of India, Vols. i-iv. 1906-1909. 

Agricultural Ledger. 1902-10. 

Agricultural Research Institute, Pusa. 

Bulletins, Nos. 4, 7,10, 13,14, 16. 

Notes on work of Entomological Assistants. 1909. 

Prospectus. 1909. 

Report. 1907-1909. 

Agri-Hortioultural Society of Western India. 

Journal. 1904-07. 

Bulletins, Nos. 1-6. (1904-1908.) 
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Algemeen Proefstation te Sulatiga. Versing omtrent den stunt van 
het. 1907 and 1908. 

American Association for the advancement of Soienee. Proceedings. 
1905-06. 

Annalen des K. K. Naturhistorisohen Hofmnseums, Wien. Vol. 
18-28. 1903-09. 

Annalen del Museo Naoional de Montevideo. Flora Uruguaya. 

Tome 1. (incomplete). III. IV. (in issue.) 

Annales du Musde du Congo, v. appendix. 

Annali del Museo de Genoa. 

Vol. i-xix. Series 2. 1884-98. 

i & iii. Series 3. 1904-08. 

Annals of lioyal Botanic Garden, Calcutta. Vol. i-xi. 1887-1909. 
(Vol. iii incomplete.) 

Annals of Transvaal Museum. Vol. i in issue. 

Annals and Magazine of Natural History. 

3rd Series. Vols. iv and v. 1859-60. 

4th „ „ vii-xx. 1871-77. 

5th „ „ i-iv and vi-xix. 1878-87. 

6th „ „ xv-xx. 1895-97. 

7t,h „ „ i-xx. 1897-1907. 

8th „ „ i-v. 1908-1910. 

Anthropological Society of Bombay. Journal. Vol. i. 1886. 

Aquila. Budapest, Vols. xi-xiii. 1904-06. 

Asian Newspaper. 1879-81 and i888-91. 

Asiatic Society of Bengal. 

Journal. Vols. 1-lxxiii. 1881-1904 ; Ixxiv, 1905-09. 
Journal and Proceedings. Vols. i-v. 1905-10. 

Memoirs. Vols. i and ii, (in issue.) 

Avioultural Magazine. Vol. vi. 1907-08. 

Belgique, Sooi6t6 Royale de Botanique de. v. Sockte. 

Bengal, Fisheries of. Report of Enquiry iuto. 1908. 

Board of Agriculture, v. Agriculture. 

Board of Agriculture and Fisheries. Annual Reports of Proceedings 
under Aots relating to Sea Fisheries, 1906. 

Board of Scientific Advioe for India. Annual Heports. 1902-09. 
Boletim di Agriculture. San Paulo. June-July 1909. 

Bombay Branch. Royal Asiatic Sooiety. Vol, xxii. 1906-08. 
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Bombay Natural History Society Journal. Vols. i~xix. 1886-1909. 
Botanical Survey of India. Reoords, Vols. i-iv (Vol. i. incomplete, 
iv. in issue). 

Botanische Zeitung. 1886-90 and 1891. (part.) 

British Museum Publications, v. appendix . 

Calcutta Journal of Natural History. Yds. i-vii. 1841-48. 

Calcutta, Royal Botanic Garden, Annals of. i\ Annals ♦ 

Canadian Entomologist. Yol. xxxvi-xli. J 904-1909. 

Central Australian Exploring Expedition, Journal of the. 1889. 
Central Indigenous Drugs Committee of India, 

Report. Voli. 1901. 

Ceylon. Administration Reports. Part iv. Miscellaneous. 1898-1908. 
„ Report, on Colombo Museum. 1908. 

,, Royal Botanic Gardens, v. Royal . 

Chicago University Decennial Publications. 1902-1903. 

Colonial Museum, New Zealand. t\ New Zealand . 

Congrcs International de Nomenclature *Botanique de Vienne 1905. 
Teate Synoptique, des documents destines A servir de base aiix 
dtfbats. 

Congrds International de Botanique. Bruxelles, Troisi^me. 1910. 
Recueil des documents destines de servir de base aux d<5bats de la 
section de nomenclature systematique. 

Phytogeograpbical nomenclature. 

Connemara Public Library, Government M use uni and. v. Government. 
Department of Agriculture. i\ Agriculture . 

Department of Land Records. ». Land Records . 

Department of Mines. v. Mines. 

East India Company's Museum. Publications. 

Catalogue of Birds. T. Horsefield and F. Moore. 1854. 
Catalogue of Lepidopterous Insects. T. Horsefield and F. 

Moore. (2 copies). 1857-1859. 

Catalogue of Mammals. 1851. 

Edinburgh, Royal Society of, v. Royal. 

Egypt, Government of. v. Government. 

Entomological Society, London* Transactions. 1889-1909. 
Entomological Society of Ontario. * 

Annual Reports. 1900-1902 and 1904-1908. 

Ethnographic Survey of India. 

Craniological data fVom Indian Museum, 1909. 
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Forest Bulletins. Nos. 1-11. 1905-07. v.' appendix. 

Federated Malay States Museums, Journal of the. Vol. iv (in issue). 
Forest Leaflet. Nos. 4, 5. 1909-1910. 

Forest Memoirs, Indian. 

Chemistry Series. Vol. i. (in issue). 

Forest Zoology Series. Vol. i. (in issue). 

Economic Products Series, vol. i. (in issue). 

Forest Pamphlets. 

Nos. 1-14 (1908-10). v. appendix. 

Forest Records, Indian, v. Indian . 

Forester, Indian. «. Indian . 

Geological Survey of India. 

Records. 

Memoirs. 

General K ©ports. 

Palaeontologia Indica. 

v . appendix . 

Gordon Memorial College, Khartoum. Welcome Research Labora¬ 
tories. 2nd Report 1906 anil 3rd Report 1908. 

Government of Egypt. Zoological Gardens. 

Reports. 1901, 1902, 1904-07 and 1909. 

Report on Mission to Europe. 1905. 

Notes on Zoological collections visited. 1907. 

Government Museum and Connemara Public Library (Madras). 

Administration Reports, 1904-06 and 1908-09. 

Hardwicke’s Science Gossip. 1871. 

Hope Reports. Vols. ii-vi. 1897-1908. 

Indian Forest Reoords. Vols, i-ii. (1908-1909 }. 

Indian Forester. Vol. xxx., incomplete, and Vols. xxxi-xxxvi. 
1904-1910. 

Indian Museum Notes. Vols. i-vi. 1889-1903. • 

„ „ Memoirs. Vols. i-ii. 1907-1909. 

„ „ Records. Vols. i-iii. pp. 1907-1909* 

Indian Museum Publications, v. appendix , 

Koniglioh Bayerischea Akademieder Wissenschaften. Munchen. 

Jahrgang 1909. Abg. 4-14. 

Land Records, Department of. Report. 1904-1905. 

Land Records and Agriculture, v . Agriculture. 
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Linnean Society, London. 

Journal. Vo Is. 25, 26, 30-38, 36-88 and Vols* 84-85 (Incom¬ 
plete) and various odd parts. 

Linnean Society of New York. 

Transactions. Vols. 1-2. 1882-84. 

Birds of Long Island, New York. W. 0. Braislin, 1907. 
Linnean Society of New South Wales. Proceedings. 1886-1889. 
Lucknow Provincial Museum. 

Annual Reports. 1905, 1906, 1908 and 1909. 

Catalogue of Birds. 1886 and 1890. 

Madras Government Museum. Bulletins. Vol. in No. 2, iv No. 3 
and v. Nos. 2 and 3. 

Medical and Sanitary Department, Government of India. Scientific 
Memoirs. No. 2, 19U2. Nos. 16 and 17, 1905. 

Memorias do lustituto Oswaldo Cruz. Rio di Janiero. 

(Tome 1. in issue.) 

Michigan Academy of Science. Annual Reports. 1908, 1905, 1907 
and 1908. 

Mines, Department of India. Report of Chief Inspector. 1905, 
1907 and 1908. 

Missouri Botanic Garden, 6th Report. 1897. 

Montevideo, Annalen del Museo Naoional de. v. Annulet i. 

Mus^e Botanique de TAcademie Imperial© des Sciences, St. Peters¬ 
burg. v. St . Petersburg, 

Mus4e du Congo, Annalos du. v . appendix. 

Mus6e Zoologique de P Academie Imperial© des Soienoes, St. Peters¬ 
burg. ik St. Petersburg . 

Museo di Genoa, Annali di. t?. Annali 

Moseo Nacional de Monte Video, Atmalen del. t\ Annalen . 

Museum, British, v * British . 

Museum, Colonial, New Zealand, v. New Zealand. 

Museum, Dominion, New Zealand, v . New Zealand * 

Museum, JBast India Company’s. v . East India . 

Museum, Government, and Connemara Public Library. t>, Connemara. 
Museum, Indian* v. Indian * 

Museum, Lucknow Provincial. v, Lucknow. 

Museum, Madras Government* v. Madras . 
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Museum, North-West Provinces and Ond-h. v. North- West. 

Museum, Trivandrum, v. Trivandrum . 

Museum, United States National, v. United Staten* 

Museums in India, Report of the Conference as regards, 1907. 
Natural History Society, Bombay. i\ Bombay . 

Natural History Society of Northumberland, Durham and New- 
castie-on-Tyne. Transactions. Vol. ii, 1906. 

Nature, 3 vok, 1869—1871 and Yols. 78-82, 1908-10. 

Nature, La, 2 vok 1890-91. 

Naturforschenden Gesellschaft in Zurich, VierteIjahrso 1 \rift tier., 48th- 
54th year, 1908-09, 47th year, incomplete. 

New Zealand Institute. Transactions and Proceedings. Vok 
xxxiii, xxxv-xli. 1900-08. 

New Zealand. Colonial Museum. Bulletin 1. 1905. 

,, „ Dominion Museum. Bulletin 2. 1908. 

Nilgiri Fish and Game Preservation Association. Annual Report. 1909. 
North-West Provinces and Oudh Museum. Minutes. 1889, 1891-96. 
Nova Scotia, Institute of Science. Proceedings. Transactions. Yols. 
xi, xii (incomplete). 1904-07. 

Novitales Zoologies—(Journal of Zoologicul Museum-Tring). Vol. 

xvi and xvii (in issue). 1909-10. 

Oriental Sporting Magazine. 12 vok 1868-79* 

Ornithological Congress. Proceedings of the Fourth International. 
London. 1905. 

Pamir Boundary Commission. Report on the Natural History results 
of the. A. W.Alcock. 1898. 

Puaa, Agricultural Research Institute, a. Agricultural . 

Rhodesia Museum, Bulawayo. 7th Annual Report, 1908. 

Royal Asiatic Society, Bombay Branch, v . Bombay . 

Royal Botanic Gardens, Calcutta, Annak t\ Annals. 

Royal Botanic Gardens, Ceylon. Circulars and Agricultural Journal. 
Vol. i-v. 1897-1910. 

Royal Botanic Gardens, Kew, Bulletins. 1909. 

Royal Botanic Gardens, Peradeniya, Annals. Vol. i-iv. 1901-10. 
Royal Botanic Gardens, Trinidad. Annual Report, 1890-9L 
Royal Geographical Society of Australasia, South Australian Branch 
Proceedings. Vok ii-iii. 1886-98. 

Royal JBtortioultural Society Journal, Vol. xxxii. 1907. 

u 
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Royal Society of Edinburgh, Vols. xii-xvi. 1882-89. 

Royal Society, London. Philosophical Transactions— 

Distribution of Vertebrate animals in India, Ceylon and 
Burma. W. T. Blanford. 1900, 

Schweizerisohen Naturforschenden Gesellschaft in Winterthur, 
Verhandlungen der. 1905. 

Smithsonian Institution, r. United States National Museum, 

Socidte Zoologique de France. 

Bulletin, Tome-25-88. 1900-08. 

Mtf moires. Tome 15-21. 1902-09. 

Tables. (1876-95). 

Society Royale de Botanique de Belgique. Vols. 41-43 (incomplete). 
South African Central Locust Bureau Annual Reports. 1908 and 1909. 
Spolia Zeylonica. Colombo Museum, Vols. i—vi. 1903-09. 

St. Petersburg. Mus^e Botanique de TAoademie Imperiale des 
Sciences. 

Travaux. 1902, 1905, 1907, 1908, 1909. 

St. Petersburg, Mu see Zoologique de 1’Academic Imperiale des Sci¬ 
ences. 

Annuaires. Tome ix-xiv (x incomplete). 1904-09. 
Verzeiohnis der Palaearktischen Hemipteren. Vol. i, pts. 1, 
2, Vol, ii, pts. 1 and 3. 

Toulouse, L’Universite de. Station de Pisoioulture et d’Hydrobiologie. 
Annuaire. 1909-10. 

Bulletins 1-4. 1903-06. 

New Series 1-8. 1908-09. 

Transvaal Museum. 

Annals. Vol. 1. In issue. 

Annual Report. 1907-08. 

Trivandrum Museum and Public Gardens Report. 1901-02. 

Tropical Agriculturist, Vol. xxx-xxxiv. 1908-10. 

United States Department of Agriculture, v. Agriculture. 

United States National Museum. (Smithsonian Institution.) 
Proceedings. Vols. xviii-xxxvi, 1895-1909. 

Bulletins Nos. 47 (Pts. 2 and '3); 48 # 50-08. - .. 

Smithsonian Institution— 

Annual Reports. 1908-07, 

Annual Report of National Museum. 1900 and 1904*09. 
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Contribution* to the U. S. A. National Herbarium. Yol. x 
(incomplete), xii, xiii. 

Various Papers, 

(r. Appendix for detailed list of Museum Publications ,) 
University of Kansas Science Bulletin, Vol. iv, 1908. 

Viotorian Naturalist. 1 vol. 1888-89. 

Wellcome Research Laboratories. Gordon Memorial College, Khar¬ 
toum, v, Gordon . 

West Australian Natural History Society Journal. Vols. iv-vi* 
1907-09. 

Wisconsin Natural History Society Bulletin. Vol. iv. 190(1, v, vi 
(incomplete). 

Winterthur, Schweizerischen Naturforsohenden Gesellschaft in. v. 

Sch uw i: er ischen . 

Zoological Society, London— 

Catalogue of Library. 1886 and 1902. 

List of Fellows. 1908. 

Proceedings. 1882-1909 (exoept 1833, 1848 and 1846). 
Index to Proceedings. 1830-47. 

1848-60. 

1861-70. 

1881-90. 

1890-1900. 

Record of Progress. 1901. 

Reports of Council. 1903-07. 

Transactions, vols. xii-xix. 1890-1910, 

Zoological Record. 

Vols. xxvii-xliv. 1890-1907. 

Zoological and Acclimatisation Society of Victoria, 

42nd Annual Report. 1905* 

Zoologisch Botauischen Gesellschaft in Wien, Verhandlungen der 
K. K. Jahrgang, 1909. (Band lix.) 

Zurich, Vierteljahrschrift der Naturforsohenden Gesellschaft in* 

a, Naturforsohenden, 
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APPENDIX. 

DkTAILKJ) mbth OF thk following hkbxbs of publications. 

1. Annales du Mus3e du Congo Beige. 

2. Agriculture, Department of, Bombay. Bulletins. 

d. Agriculture, Department of Land Records and, Bombay* 
Bulletins. 

4. Agricultural Research Institute, Pusa. 

5. British Museum. 

6. Forest Bulletins. 

7. Forest Pamphlets. 

8. Geological Survey of' India. 

9. Indian Museum. 

10. United States National Museum. (Smithsonian Institution.) 

11, United States Department of Agriculture. 
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1. Annalbs mi Moser pit Congo Belgk. 

A. —Minerulogie, G4ologie, Pal&mtologie. 

8eri6 I, G^n^ralit^s I. Description des miner nux dn Congo 
Beige. 

SerM II. Katanga. 

Carte Gdologique du Katanga. 1908. 

B. —Botanique. 

Seri4 I. Iconographies. 

Illustrations de la Flore du Congo. 

Tome 1. (Fas. 2-4 only). 1898-1902. 

Seri611. Generalities. 

Contributions a la Flore du Congo. Tome I, 1899-1900. 
Les Ficus do la Flore du Congo. Fuse I. (in issue). 
8eri4 V. Bas et Moyen Congo. 

Etudes de Svstematique et de G4ographie Botanique sur la 
Flore du Bas et du Moyen Congo. 

Tome i. 1903-06. (Fas. 2 and 3 only). 

Tome ii. 1907-08. 

Tome iii. Fas. 1. 1909. (in issue). 

Notes Botaniques Bur la Region du Bas et, Moyen Congo, 
lasit. 

C. —Zoologie. 

Seri6 I. Poissons, Batraciens et Reptiles. 

Materiaux pour la Faune du Conga. 

Tome i. Poissons Nouveaus. 1898-1900 (tas. 8-4 
only). 

Tome ii. Fas 2. Additions a la Faune loktyologique 
du Bossin du Congo. 1902. 

8eri£ II. Mammiferes. 

Contributions it la Faune du Congo. 

Tome i. Okapia. 1907. 

8eri6 III. Arthropodes. 

Seotion I. Faune Entomologique de 1’ Afrique 
tropioale. 

A. —>Hdmiptbres. Fas. 1 and 2. 1903*05. 

B. — CoMoptdres. Fas. 1 and 2. 1903-04. 
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Section II. Catalogues raisonnds de la Faune. 
Entomologique du Congo Beige. 

Tome i. Fas. 1. H&nipteres, 1909. 

Tome ii. Fas. 2. Coldoptdres. 1909. 

1).—Ethnographic et Anthropologie. 

Serie III. Ethnographic. 

Notes analytiqnes sur les collections Ethnographiques du 
MusCe du Congo. 

Tome iii. Fas. 1. La Cdramique. 1907. 
Documents Ethnographiqxies conoernant les populations du 
Congo Beige. 

Tome I. Fas. 1. Notes Sur la Vie familiale et 
juridique de quelques populations du Congo Beige. 
1909. 

Serie V. Linguistique. 

Dictionnaire Kitabwa-Fmnqais et Franqais-Ki tab wa. 1907. 
Notioes surdes Plantes utiles ou intCressantes de la Flore du Congo. 
E. de Wildeman. Vol. i and ii. 1903-08. 

2. Agriculture, Department ok Bombay. 

Bulletins. 

27. Bice grasshopper. J. B. Knight and It. M. Dixon. 

1906. 

29. Preliminary Note on Bombay Cottons. F. Fletcher. 

1907. 

31. Establishment and Management of the Dairy Farm. 

G. K. Kelkar. 1908. 

32. Locusts in India. H. M. Lef'roy. 1908. 

Insect Pests in Coffee. H. M. Lefroy. 1908. 

3. Agriculture, Department of Land Records. Bombay. 

Bulletins. 

20. Cultivation of Betel Palm, Cardamom and Pepper in 

Kanara District. J. W. Mollison. 1900. 

21. Manual Power Tillage Implements. J. W. 

Mollison. 1900. 

22. Pricklypear and Aloe as fodder tor Cattle during 

scarcity. P. R. Mehta. 1904. 

25. Sugar-cane. J, B. Knight. 1905. 

28. Date Palte. F. Fletoher. 1906. 
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4. Agricultural Research Institute, Pusa. 

Notes on the work of Entomological Assistants. 1909. 
Prospectus. 1909. 

Report. 1907-09. 

Bulletins. 

4. Fruit Experiments at, Pusa. 1st Report. 1906. 

7. Preliminary account of the Biting flies of India. 

1907. 

10. Treatment and observation of Crop pests on the farm 
at Pusa. 1908. 

13. Sugar-cane at the Partobgarh Experimental Station. 

1908. 

14. Milling and Baking Qualities of Indian Wheats. 

1908. 

16. Second Report on Fruit Experiments at Pusa. 1910. 

17. Milling and Baking qualities of Indian Wheats, Pt. 2. 

1910. 

5. British Museum. 

Blood Suoking Flies, Ticks, etc. E. E. Austin. 1907. 
Catalogue of Birds. 27 Vols. 1874. 

„ Fishes. (4. A. Boulengor. 2nd Ed., Vol. 1. 

1895. 

„ Lepidoptera Phalsense. Sir G. F. Hampson. 

1898-1909, 8 Vols. and plates. 

„ Lizards. G. A. Boulenger. 3 Vols. 1885, 

2nd ed. 

„ Mammals, Birds, Reptiles and Fishes of Nepal 
and Tibet. 2nd ed. 1863. 

„ Orthoptera, Synonymic. W. F. Kirby. 2 Vols. 
1904. 

„ Snakes. G. A. Boulenger. 3 Vols. 1893. 

„ Spiders of Burma. 1895. 

Culioidte of the World. F. V. Theobald. Vols. i-iv and 
plates. 1901-1907. 

General Guide to the Natural History Department. 1896. 
Guide to the British Mycetoza. 1895. 
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Guide to the Gallery ot— 

Birds, 1905. 

Corals, 11)02. 

Fishes. 1908. 

Fossil Invertebrate Animals. 1907. 

Fossil Invertebrates and Plants. 1897. 

Fossil Mammals and Birds. 189(1 and 1904. 

Fossil Reptiles and Fishes, 189(5 and 1905. 

Mammalia. 1894. 

Minerals. 1896. 

Reptiles and Fishes. 1893. 

Guide to Exhibited series of Insects. 

„ Great Game Animals. 1907. 

Handbook of Instructions to Collectors. 

Hand list to the Genera species of Birds. R. Bowdler Sharpe. 

Vols. 1-5. 1899-1909. 

How to Collect Mosquitoes. 

Lepidoptera Heterooera. 9 Vols. 1877-1893. 

Memorials of Charles Darwin. Special Guide. 1909. 
Minerals, Students’ Index to Collection of. 1897. 

Study of Meteorites. L. Fletoher. 1886. 

„ „ „ Rev. ed. 1896. 

„ „ Minerals. L. Fletcher. 1897. 

„ „ Rocks. L. Fletoher. 1896. 

6. Fobkst Bulletins. 

No. 1. Beehole Borer of Teak in Burma. E. P. Stebbing. 
1905. ' 

2. Quetta Borer. E. P. Stebbing. 1905. 

3. Chilgoza (Pinus gerardeana) Bark Boring Beetles 

of Zhob Balachistan. E. P. Stebbing. 1905. 

4. Ficus elastioa. E. M. Coventry. 1906. 

5. Visit to some European Schools ot Forestry. E. P. 

Stebbing. 1906. , 

6. Mechanical Tests of some Indian Timbers. W. H» 

Everett. 1906, 

7 Chilgosa Forests of Zhob and the fokht-e-Suliman, 
E. P. Stebbing. 1906. 
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8. Hoplocerambys Spinioornis. (Singhbhum Salborer,), 

E. P. Stebbing. 190b, 

9. Notes on influence of forests in storage and regula¬ 

tion of water supply. S. Eardley Wilmot. 1906*. 

10. Duki Fig tree Borer of Baluchistan. E. P. Stebbing, 

1907. 

11, Some Assam Sal Insect Pests. E. P. Stebbing. 1907. 

7. Forest Pamphlets. 

1. Utilisation of lChair Forests in Eastern Bengal and Assam. 

Puran Singh. 1908. 

2. Bark boring beetle attack in the Coniferous Forests in the 

Simla Catchment area. E. P. Stebbing. 1908. 

3. Glossary of Technical Terms for use in Forestry. A. M. F. 

Oftccia. 1908. 

4. Lac and Lac Cultivation. 1). L. Avasiu. 1908. 

5. Notes on Sal in Bengal. A. L. Maclntire. 1908. 

6. Forest Reservation in Burma in the interests of an? 

endangered water supply. A. Rodger. 1908. 

7. Andaman Marble Wood or Zebra Wood. 1908. 

8. Collection of Statistical data relating to the Principal 

Indian Species. A. CViccia. 1908. 

9. Tables showing the Progress in Working Plans. A.M. FI 

Caccia. 1910. 

10. Burmese Ltesa Wood. R. S. Troup. 

11. Oarallia Wood. R. S. Troup. 

12. Petwun orTrincomali Wood. R, S. Troup. 1910. 

13. Burmese In Wood. R. S. Troup. 1909. 

14. Burma Padauk. R. S, Troup. 1909. 

8. Geological Survey of India. 

Records, Vols, iv-vi, viii-xviii, xix~xxxviii. 

Vols. ii, iii, iv (incomplete). 

Index, V ols. xxi-xxx. 

Memoirs, Vols* vii-xvii, xxii-xxiii, xxv-xxxviii. 

Vols. ri, xviii, xix, xxiv. (incomplete;. 

General Reports. 1897-1903, 

Palttontologia Indica, 

Series i, iii, v, vi, viii, Cretaceous, Fauna of Southern 
India. Vols, i-iv. 
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Series, ii, xi, xii. Fossil Flora of the Gondwana System. 
Yds. i-iv. 

Series ix. Jurassu Fauna of Kach. Vol. i, vols. ii and 
iii in issue. 

Series iv. Indian Preiertiary Vertebrata. Yol, i. 

Series x. Indian Tertiary and Post Tertiary Vertebrata. 
V ols i-iv. 

Series xiii. Salt Range Fossils. Vol i, vols. ii, iv in issue. 
Series vii and xiv. Tertiary and Upper Cretaceous 
Fauna of Southern India. Vol. i. 

Series xv. Himalayan Fossils. V ols. ii, iii. vols i, iv, v, 
vi in issue. 

Series xvi. Balnohistan Fossils. Vol. i. 

New Series. 

Vol i, vols. ii, iii in issue. 
iJ. Indian Museum. 

Indian Museum Notes. Vols. 1-6. 1889-15)03. 

„ „ Memoirs. Vols. i-ii. 1907-09. 

„ „ Records. Vols. i-iii. 1907-09. 

Annual Reports. 1895-97, 1901-04 and 1905-07. 

Annual Reports. Industrial Section. 1901-09. 

„ „ Economic and Art Seotion. 1899-1901. 

'Catalogue of— 

Archaeological Collections. Pt. 1. 

Asiatic Horns and Antlers. 1908. 

Indian Decapod Crustacea. 3 parts. A. Aloock. 19<>l-06. 
Mammalia. Pt. 1. 1881. J. Anderson. 

2. 1891. W. L. Sclater, 

Investigator. R. I. M. S., Collections of. 

Alcyonarians. J. A. Thomson and W. D. Henderson. 1906. 
Deep Sea Asteroidea. R. Koehler, 1909. 

Deep Sea Brachyura. A- Aloock. 1899. 

Deep Sea Holothuroidea. R. Koehler and C. Vaney. 1905. 
Deep Sea Madreporaria. A. Alcook. 1898. 

Deep Sea Ophiuroidea. R, Koehler. 1899. 

Indian Deep Sea Fishes. A. Alcook. 1899. 

Indian Deep Sea Crustacea. A. Aloock. 1901. 

Indian Triaxonia. F. E. Schulze. 1902. 



SUPPLEMENTARY CATALOGUE OF BOORS. 


xoi 


Littoral Holothuroidea, R. Koohler and C. Vaney. 1908. 
Shallow water Ophinroidea. R. Koehler. 1900. 

Investigator. 11.1. M. S. Illustrations of Zoology. 1892-1910. 
Crustacea. 

Crustacea Entosmostraca. 

Eohinoderma. 

Pishes. 

Mollusca (in issue.) 

Guide to Bird Gallery. 

Library Catalogue. Supplements 2, 8, 4. 1891-1908. 

List of Batrachea, 1892. W. L. Sclater. 

List of Birds. Pt. 1, 1901. P. Finn, 

Notes on Collection of Snakes. W. L. Sclater. 1891. 

List of Snakes. W. L. Sclater. 1891. 

List of Asiatic Beetles. N. Annamlale and W. Horn, Pt. 1. 
1909. 

Other Publications. 

Aids to Identification ol Hats connected with Plague in 
India. W. C. Hoswick. 1907. 

Circulars on Agricultural Economic Entomology (6). 

10. United States National Museum. (Smithsonian Institu¬ 
tion.) 

Annual Reports, Smithsonian Institution. 1903-07. 

National Museum 1900 and 1904-09. 
Contributions to the U. 8. National Herbarium. Vol. x. (in¬ 
complete!. Vols. xii and xiii. 

Proceedings. Vols. xviii-xxxvi. 1895-1909. 

Various Papers. 

Directions lor Collecting and Rearing of Dragon flies, Stone 
flies and May flies. J. G. Needham. 1899. 

Directions for Collecting and Preserving Scale Insects. T. 
1). A. Cockerell. 1897. 

Directions for Collecting and Preserving Speoimens and 
information illustrating the aboriginal use of plants. 
F. V. Coville. 1895. 

Flint Implements of the Fa yum Egypt. H. W. Seton- 
Karr. 1906, 

Various Papers on Mammals. (Extracts from Proceedings). 
1 vol. 1897-1907. 
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Bulletins. 

47. Fishes of North and Middle America. D. 8. Jordon 

and B. W. Evennann. Pts. 2 and 8 only. 1898. 

48. Contributions towards a monograph on ‘ Insects of the 

Lepidopterous Family Nootuidre ol Boreal. N. 
America.' 

Revision of the Deltoid Moths. J. B. Smith, 1895. 

50. Birds of North and Middle Ameriaa. R. Ridgwny. 

1907. 4 Parts. 

51. List of Publications of the U. 8. A. National Museum. 

K. I. Geare. 1902. 

52. List of North American Lepidoptem. H. G.Dyar. 1902. 

53. Catalogue of Fossils, Minerals, Rocks and Ores., 2 parts. 

J. P. Morill. 1905-07. 

54. Monograph on the lsopods of North America. H. 

Richardson. J 905. 

55. Contribution to the Oceanography of the Pacific. G. M. 

Flint. 1905. 

56. Mammals of the Mexican Boundary of the United 

States. E. A. Mearns. 1907. 

57. Families and genera of Bats. G. S. Miller. 1907, 

58. Herpetology of Jupan and adjacent territory. L. 

Stejneger. 1907. 

59. Reoent Madreporariu of the Hawaiian Islands and 

Laysan. T. M. Vaughan. 1907. 

60. BarnaoleB in the U. 8. A. Museum. H. A, Pilsberg. 

1907. 

61. Variations and genetic relationship of the Garter snakes. 

A. J. Ruthven. 1908. 

62. Catalogue of the Type Specimens of Mammals in the 

Museum. M. W. Lyon and W. H. Osgood. 

68. Monographic revision of the Coleoptera belonging to 
the Tenebrionide tribe Eliodiini inhabiting the United 
States. F. E. Biaisdell. 1909. * 

64. Critical Summary of Frost’s unpublished mattusoript 

on the Crinoids of Tennessee. E. Wood. 1909. 

65. Dendroid graptolites of the Niagarau Dolomites at 

Hamilton, Ontario, R. S. Bassler. 1909. 
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67, Directions for (collecting and preserving Insects. N. Banks. 

1 », 

<19. Tmnioid Pentodes of North American Birds* B. H. 
Ransom. 1909. 

11. United Stateb Department of Aomour/miK. 

Bulletins. 

Division of Biological Survey. 

No. 9. Cuckoos and Shrikes in their relation to agriculture. 
F. E. L. Beal and S. D. Judd. 1898. 

10. Life Zones and Crops Zones of the IL S. A. 0. H, 
Morrinm. 1898. 

.11. Geographical Distribution of Cereals in North 
America. C. S. Plumb. 1898. 

12. Legislation for the Protection of Birds other than 
Game birds. T. S. Palmer. 1902. 

•18. Food of the Bobolinks, Blackbirds and Crackles. 
F. E. L. Beni. 1600. 

14. Laws regulating the Transport and Sale of Game. 
T. S. Palmer and H. W. Olds. 1900. 

15. Relation of Sparrows to Agriculture. S. D. Judd. 
1901. 

It!. Digest of Game laws for 1901. T. S. Palmer and 
H. W. Olds. 1901. 

19. Hunting Licenses. T, 8. Palmer. 1904. 

20. Coyotes in their Economic Relation. 1), E. Lantz. 
1905. 

24. Grouse and Wild Turkeys of the United States and 
their economic value. S. D. Judd. 1905. 

29. Relations of. Birds to the Common Boll Weevil. 
A* H. Howell. 1907, 

30. Birds of (California in relation to the Fruit industry. 
F.E. L. Beal. Pt.JL 1907. 

31, An Economic Study ofFieldmice. D. E. Lantz. 

1907. 

32, Food habits of the Grosbeaks. W. L. McAfee. 

1908. 

Division of Ornithology and Mammalogy. 

1. English Sparrow in North America. W, B. Barrows. 1889. 
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8. Hawk# and Owls of the IT. S. A. in their relation to 
Agriculture. A. K. Fisher. 1898. 

5. Pocket Gophers of the United States. V. Bailey. 1895. 

6. (’ommou Grow of the United States. W. B. Barrows 
and E. A. Schwarz. 1895. 

7. Food of Woodpeckers. F. E. L. .Beal 1895. 

8. Jack Rabbits of the U. S. A. T. B. Palmer. 189th 
Division of Entomology. 

28. More Destructive Locusts of America, North of Mexico. 
L. Bruner. 1898. 

Division of Vegetable Physiology and Pathology. 

17. Wilt disease of Cotton, Water Melon and Cow-pea. 

E. F. Smith. 1899. 

21. Two diseases of Red Cedars H. V. Schrenk. 1900. 

22. Xenia or the immediate effect of Pollen in Maize. H. J. 
Webber. 1900. 

28. Spot disease of the Violet P. H. Dorsett. 1900. 

25. Some diseases of the New England Conifers. H. V. 
Schrenk. 1900. 

20. Vakkers Hyacinth germ. E. F, Smith. 1901. 

27. Wilt disease of Cotton and its control. W. A, Orton. 

1900. 

Bureau of Plant Industry. 

18. Observations on the Mosaic disease of Tobaoco. A. F. 
Woods. 1902, 

Farmers’ Bulletins. 

No. 54. Some Common Birds in their relation to agriculture. 

F. E. L. Beal. 1897. 

58. Soy Bean as a forage crop. T, A. Williams. 1897, 

75. Grain Smuts. W. T. Swingle, 1898* 

North American Fauna, 

Parts 5, 7, 8, 10-22, 24-80, 

Reports, 

No. 28. Catalase, a new Enzym of general occurrence. O. Lowe. 

1901. 

Miscellaneous. 

Reprints from Year Book. 1908, 
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A LIST OF THE PUBLICATIONS RELATING 
TO THE ORIENTAL REGION. 

FROM 

The •* Zoological Record/' 1907. 

Photoza. 

Annandale, N. —The Fauna of Brackish Ponds at Port Canning, Lower 
Bengal, part 1, Rec. Ind. Mus., Calcutta, 1, part 1,1907, (37). 

Banner man, W* B. —The Importance of Blood-sucking Flics as trans¬ 
mitters of disease to Man and Animals. Bombay, J. Nat. Hist, ftoc., 17, 1907, 
(871-875). 

Chatterfee, O. C- —A Sporozoon ( Sarcocysth sp.) from the heart of a cow 
in Caleutta. Rec. Ind. Mus., Calcutta, 1,1907, ^77-78). 

Christophers, 5. R. -—Preliminary note on the development of Piroplama 
canit in the tick. Brit. Med. J., London, 1907,1,(70 78). 

Christophers, S* R .—Piroplasma cams and its life cycle in the tick. 8ei. 
Mem. Med. Ind., Calcutta, N. Scr., No. 29,1907 (1 83, 8 pis.) 

Christophers, &* R.< —The sexual cycle of Lmcocytozoon canis in th© tick. 
Sci. Mem. Med. Ind„ Calcutta, N. Ser., No. 28, 1907 (1-11, l pi.) 

Denier.— Sur un Piroplasme du Cervus aristotelis do I’Annam. Ann. Inst. 
Pasteur, Paris, 21,: 1907, (657-658, pi. xvii.) 

Douvllle, Henri.— Les calcaircs h Fusulines do 1’Indo-Clune. Paris, Bui. 
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Hymenopter. Teschendorf, 7,1907 (207-208). [Hymenoptera.] '* 
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Cameron, P.—-On the Bornean Tiphiidw , including a new genus, Ento¬ 
mologist, London, 40, 1907 (287, 288). (Hymenoptera). 

Cameron, P*—On some undescribed phytophagous and parasitic Bymettop - 
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[Lepidoptera.] 

Fletcher, T, B.-~Do butterflies migrate by night ? Spol. Zeyl., Colombo, 
4, Part 16,1907,(178-179). [Lepidoptera.] 
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Hanspson, Sir George F. —Descriptions of new Pyralidm of the sub¬ 
families Hydrooampinm and Scopariimv. (Concluded from 18 (472)), Ann, 
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Nov. Zool, Tring. 14, 1907 (327). [Lepidoptera.] # 

Hampson, Sir G* F,—The Moths of India. Supplementary paper to the 
volumes in “The Fauna of British India,” Series HI, Part III, Bombay, JV 
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Hist. Soc., 17, 1907 (709-720). [Lopidoptera.] 
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Pic. M* —Macratria et Anthkidae recueillis par feu L, Pea en Birmanie et 
regions avoisinantes. Genova, Ann. Museo Civ. st. nat., 43, 1907 (389-342).. 
[Coleoptera.] 

Pic* M. —Deux Hylophllue nouveaux dea chasses de feu L. Fea. Genova, 
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